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The Cass River drainage basin is in the Southern Alps in the 
central part of the South Island of New Zealand. The Alps are composed 
of complexly folded greywacke which is still actively rising. The basin 
has been modified by several glacial advances during Pleistocene time. 
The Cass basin has a temperate climate characterized by a steep 
precipitation gradient. Its vegetation includes plants of the forestt 
grassland, shrubland, swamp, rock, and river-bed associations. 
The Cass basin may be divided into four geomorphic areas: bed-
rock areas, high-angle fans, moderate-angle fans, and a low-angle fan. 
The bedrock areas consist of fractured greywacke; the high-angle fans 
are active talus cones; the moderate-angle fans are inactive fans pre-
served from the last glacial advance; and the low-angle fans are active 
alluvial fans. 
A single large groundwater flow system occurs in the low-angle 
fan and in the moderate-angle fans in the Cass basin. Small flow sys-
tems occur in high-angle fans along the sides of the basin. Sediment 
movement is highest in areas of positive groundwater pressure and low-
est in areas of negative groundwater pressure. 
Computer programs were used to handle the data from the quan-
titative sediment and hydrologic studies. The quantitative sediment 
studies of the basin were inconclusive be.cause of the extreme varia-
bility of the sediment. 
X 
Three types of channels occur in the basin: confined bedload 
channels, unconfined bedload channels, and suspended-load channels. 
The confined and unconfined bedload channels are adjusted to transport 
a maximum of bedload sediment. The width of the confined bedload chan-
nels is limited by independent variables other than sediment load. The 






This study of the geomorphology and hydrology in the Cass River 
drainage basin, New Zealand, was conducted to gather data for use in 
solving three problems. The first is an environmental problem concern-
ing the gravel transported by the Waimakariri River. The gravel moves 
from the valleys of the Southern Alps, on the South Island of New 
Zealand, across the coastal plains to where the gravel accumulates 
near the city of Christchurch. Disposing of this large gravel supply 
is a problem for Christchurch and farmers in the surrounding area, 
The Cass River is a tributary of the Waimkariri River, and the Cass 
River's drainage basin is characteristic of the area drained by the 
Waimakariri. It was felt that a study of the Cass basin and the 
sedimentation processes at work there might provide data on sediment 
transport processes in the Waimakariri River basin and eventually 
lead to a solution of the gravel problem near Christchurch. 
The second problem is an information gap. Leopold, Wolman, and 
Miller (1964), Allen (1965), and many others have made extensive quan-
titative and qualitative studies of the characteristics of meandering 
river systems. Other types of river systems, however have not been as 
extensively studied and are not understood as well. This study was 
1 
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designed to increase the knowledge of braided channels and high-mountain 
streams, so that they could be compared to the better understood meander-
ing rivers. 
The third problem involves groundwater. Clayton, Tuthill, and 
Bickley (1966) postulat~d that groundwater is an important variable in 
surface water flow. Harrison and Clayton (1970) used a stream table to 
study the effects of groundwater on surface water flow. The results 
were inconclusive and the importance of groundwater is still unknown. 
It was felt that the study of groundwater in the Cass basin might pro-
vide some answers to this problem. 
The objectives of this project are derived from the considera-
tion of these three problems. The first objective was to examine the 
independent and dependent variables affecting sediment and sediment 
transport to discover the relationship between these variables. The 
second objective was to collect quantitative information about the 
variables in the braided part of the Cass River, analyze this infor-
mation, and define the changes over the braided part of the river. 
The third objective was to examine the groundwater in the basin and 
determine the relationship between the groundwater and surface water 
in the basin. The fourth objective was to examine the processes by 
which sediment is transported and to determine their importance in 
the drainage basin. The fifth and last objective was to find a clas-
sification for river channels that is based on their important char-
acteristics. 
In the Introduction, Chapter I, the purpose and objectives of 
the study are enumerated. The setting is established and the factors 
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of climate and biology important to the study are considered. Finally 
the general geology and geomorphology of the Cass River and surrounding 
areas are discussed briefly. 
Chapter II, Field and Laboratory Studies, includes a discussion 
of the techniques used in the quantitative studies of sediment, hydrol-
ogy, suspended sediment,bedload transport, and groundwater in the Cass 
basin. The computer programs designed to calculate hydrology and sedi-
ment parameters are described, and the statistical parameters computed 
to characterize the surface flow and the sediment in the braided part 
of the Cass River are discussed. 
Chapter III, Discussion and Analysis, is divided into four parts. 
The first part is a discussion of the groundwater flow systems in the 
Cass River basin and considers the relationship between groundwater 
movement and the other processes at work in the basin. The second part 
of Chapter .III is a discussion of the mass-movement processes and geo-
morphic area in the basin. The predominant sediment-transport processes 
are used to divide the basin into four geomorphic areas. These geomor-
phic areas are discussed, and their origin and relationship to the rest 
of the basin is considered. The third part of Chapter III is a discus-
sion of the results of the quantitative sediment studies, a characteriza-
tion of the flood plains and channel-bed sediment along the braided part 
of the Cass River, and a description of the variations in sediment char-
acteristics along the river. The fourth part of Chapter III is a 
description of the three types of river channels found in the Cass 
basin. In this section, the variables of the river-channel systems 
are described and characterized, and the efficient uses of energy is 
used to explain the variables, as they relate to each other and to 
4 
sediment transport. A classification of river channels based on the 
efficient use of energy is proposed, and the river channels in the Cass 
basin are divided according to their efficiency bottle necks. 
Chapter IV, Summary of Conclusions, is a restatement of the 
results of this study of the Cass River drainage basin and a listing 
of the conclusions and ideas drawn from this project. 
Setting 
The study area, the Cass River drainage basin, is located on the 
South Island of New Zealand, just east of the divide of the Southern Alps, 
and approximately in the middle of the island (Figure 1). The basin lies 
along the west edge of the Canterbury Land District in Tawera County. 
The Arthurs Pass Road, one of the three highways connecting the east and 
west coast of the South Island, passes through the basin. Greymouth on 
the west coast is about 50 miles from the basin. Christchurch, on the 
east coast, is about 60 miles from the basin. A straight line between 
the two cities passes through the Cass basin. 
The Cass River is part of the Waimakariri drainage systems, and 
the waters of the Cass eventually drain into the ocean on the west coast 
of New Zealand. 
The location of the Cass River basin in relation to its immediate 
surroundings (Figure 1) is described by Speight (1915) as follows: 
Th~ Cass valley is bounded on the west by a forbidding rocky 
ridge running parallel to it, whose most important sununits are 
Mount Misery (5,768 ft) and Mount Horrible. About a mile from 
the termination of this ridge it is cut down and forms a low sad-
dle ••• known as the Cass Saddle (1,929 ft). On the east side 
of the Cass the country is open, but a well-defined line of low 
hills runs south toward Mount St. Bernard (5,509 ft) and divides 
the area into two distinct valleys. In the westerly one lie Lake 
Grasmere and Pearson and in the eastern one likes Lake Sarah 
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New Zealand is located between 24 degrees and 47 degrees south 
latitude, at least 1000 mi from any large land mass. Because of this 
location, both the cold Antartic winds and the warm dry Australian 
winds are moderated by the water surrounding New Zealand, and a tem-
perate climate without extreme temperatures results. 
The topography of New Zealand has a large local influence on 
its climate. New Zealand is long and narrow with a high mountain 
range, the Southern Alps, running the length of the South Island. The 
predominant westerly wind must rise over these mountains, causing abun-
dant precipitation on the west coast. The dried air passes over the 
Alps, and as a result, parts of the east coast are semiarid. The total 
effect of the prevailing winds and mountains is an abundance of micro-
climates ranging from semiarid to extremely humid. 
The day-to-day weather of New Zealand is dominated by a series 
of anticyclones moving eastward at about six-day intervals. The wind 
is predominantly from the northwest with periodic unsettled weather 
between anticyclones. The Cass River is just east of the highest por-
tion of the Southern Alps. Its winds, like those of the rest of New 
Zealand, are predominantly northwesterly, though periodically north-
easterly winds bring up storms from the east coast of New Zealand. 
No records are available for number of rainy days in a year in 
the Cass River basin. However, McLintock (1960) shows this general 
area averaging about 125 rainy days in a year. Rainfall at the mouth 
of the Cass River averages about 80 in. in a year and is spread fairly 
evenly throughout the year with slightly heavier rainfall in the spring 
and late fall (unpublished records at the Cass Biological Station). 
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During this study, rain gauges were installed around the Cass 
River basin. These were checked periodically during the field season 
(Dec., 1965-May, 1966). Annual rainfall is about 5 inches higher at 
the head of the Cass River than at its mouth. This figure is consist-
ent with the area moisture gradient. 
The temperature variation within the basin is less than that of 
the mountain tops on either side. The temperature reaches as high as 
90 degrees Fahrenheit in the summer. In the late winter, temperatures 
of -5 degrees have been recorded at the Cass Biological Station (unpub-
-ished). Snow is on the ground at the head of the Cass River for three 
months of the year and along the mountain tops on either side of the 
basin, during parts of the summer months. 
Biology 
A rough classification of the botany of the Cass River basin 
was made by Cockayne and Foweraker (1915). They divided the vegetation 
of the basin into six associations. These are (1) forest, (2) shrub-
land, (3) grassland, (4) swamp, (5) rock, and (6) river bed. A list of 
genera and species found in each association is given in that publica-
tion. Because the plant associations and their distribution are impor-
tant to the geomorphology of the valley and the hydrology of the Cass 
River, each association will be discussed briefly. 
The areas dominated by forest are shown in Figure 2. This asso-
ciation is found along the lower slopes of the basin and near the head 
of the Cass River. One tree, the southern beech (Nothofagus 
cliffortiodes), predominates; it forms a dense foliage with little or 
no undergrowth (Figure 3). Erosion is retarded on land covered by the 
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Fig . 2.--The vegetation di stribution of the Cass River 
drainage basin. 
Figure 3.--Photograph showing the forest association in the 
Waimakariri River valley. The channel in the foreground is the Cass 
River . Note the heavy rainfall in progress, across the Waimakariri 
River and the lack of rainfall along the Cass River. 
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the break up and movement of bedrock. These associations are the shrub-
land and grassland associations, which are gradational and are mapped 
together as a single unit on Figure 2. 
The dominant plants in the shrubland association are Discaria 
toumatou (Wild Irishman), Leptospermum scoparium (Manuka), and the low-
land shrub Cassinia fulvida (Cockayne and Foweraker, 1915). Other 
shrubs and grasses are present but always in lesser' abundance. In the 
drainage basin, shrubland is common on the fans along the bottom-land 
of the Cass River and in the rough but sheltered areas along the base 
of the valley walls (Figure 4). The deep root system and dense foliage 
make this association quite effective in stabilizing slopes. 
The grassland association is dominated by either Paa caespitosa 
or Festuca novae-zealandiae, both of which are low tussock grass. At 
the present time, the grassland association is the most economically 
important and largest plant association in the basin. It covers much of 
the lower slopes and fans of the basin as well as the tops of some lower. 
ridges (Figure 5). The grass does not have as deep a root system as the 
shrubs but the shallower roots form a dense sod mat which is as effec-
tive as the deeper root mat of shrubs in slope stabilization. 
No individual species can be considered dominant in the swamp 
association of the basin. Typha angustifolia (swamp reed), Carex 
secta (nigger head), Phormium tenax (grass-like reed), and Epilobium 
Eallidiflorum (tall flowering plant) are a few of the common species 
found (Cockayne and Foweraker, 1915). Swamp covers only a small part 
of the Cass basin (Figure 2)~ It occurs along the base of the longer 
fans and the lowest part of the basin (Figure 6). Swamp is geomorphic-
ally important because the plants stabilize and retard the movement of 
12 
Figure 4 .--The typical shrubland in the Cass River valley. 
Note the high-angle and moderate-angle fans along the hillside in 
the background . 
13 
Figure 5. The grassland association as it typically appears 
in the Cass River valley . Plants of the grass land association 
appear in the f oreground and in the background . Plants of the 
forest association appear in the center. 
14 
Figure 6.--The swamp association in the Cass River basin . 
The lake in the foreground is Lake Grasmere. Note the plants of 




sediment in the basin. However, its chief geomorphic value is as an 
indicator of areas of groundwater discharge. 
The rock association is geomorphically important because of 
sparseness of vegetation. As shown in Figure 2, the rock association 
is found along the open areas at the top of the drainage basin and on 
the fans along the valley walls. Because the erosion is so severe on 
the slopes,only a few plant types can survive in these areas (Figure 7). 
Much of the area on the fans was once covered with forest or 
grass. These associations were destroyed by fire or overgrazing, and 
the slopes became unstable when the forest and grassland associations 
could not re-establish themselves. The plants of the later rock asso-
ciation are too sparse to stabilize the slopes. These unstable slopes 
are the source of most of the sediment delivered to the Cass River, and 
their stabilization is essential to delaying the movement of sediment 
through the basin. 
The river-bed association is different from the other associa-
tions in the Cass River basin in that it is a temporary association. 
As shown on Figure 2, the river-bed association is found only on the 
flood plain of the Cass River (Figure 8). The plant growth then 
develops and exists between periods of flooding. The plants of the 
river-bed association are characterized by their quick growth and 
periodic destruction. 
The dominant plant of the river-bed association is Epilobium 
melanocaulon (fire-weed). Another plant, Raoulia tenuicaulis (low 
reddish bush) is important because the tap root has annual growth 
rings, which may provide a means of dating very recent hydrologic 
16 
Figure 7 .--The sparse vegetation cover of the rock association 
along Mt . ~isery. The photograph was taken from the Cass valley . The 
t rees in the foreground are spruce and are not native t o New Zealand . 
17 
Figure 8 . --The vegetation of the river association in the 
Cas s basin just behind the river channel and below the moderate-
angl e fan . Note hydrologic station in the lower left corner . 
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events in the Cass River (personal communication, Morris Sinclair, Botany 
Department, Canterbury University, 1966). 
The Cass River basin has a large variety of birds, fish, mammals 
and other types of animal life. Of these, only three seem to have an 
obvious effect on the geomorphology of the basin. These are sheep, deer, 
and man. Sheep and deer are important because overgrazing has destroyed 
some grassland, speeding up erosion. Man has changed the basin by light-
ing fires, building bridges and roads, draining swamp areas, and modify-
ing the river channel. No way, however, was found to estimate the effect 
this group has had on the drainage basin. 
Geology 
Pre-Pleistocene Geology 
The sedimentary unit which forms the bedrock of the Cass River 
basin and the surrounding area is a massive, dark grey, poorly sorted, 
mud$tone with some interbedded sandstone. This unit is usually called 
11greywacke11 and it occurs throughout most of the Southern Alps. The 
greywacke unit contains very few fossils, but is thought to be Triassic 
or Jurassic in age (Grindley, Harrington and Wood, 1959). 
The greywacke was probably deposited by marine turbidity cur-
rents during early to middle Mesozoic time in the New Zealand Trench 
(Wellman, 1956). During the late Mesozoic and Cenozoic time, the 
greywacke was compressed, folded, and uplifted. Then the rock was 
folded into tight folds trending northeast-southwest. Associated with 
folding and uplift are two sets of fractures, a set roughly parallel to 
· and another set at right angles to the trend of the major field struc-
ture. A third, less distinct fracture system, is roughly parallel to 
: I 
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the ground surface and so probably due to release of tension as over-
burden was removed. In places the major fractures have been filled with 
secondary quartz; early prospeetors dug shafts into the quartz in search 
of gold in one place in the Cass valley (Speight, 1915). 
There is some evidence of faulting associated with the folding 
of the greywacke in the Cass River basin. Several tributaries of the 
Cass River are very straight and part of the upper Cass River may fol-
low a fault parallel to the trend of the folding. An apparent fault 
also occurs along one side of the upper Cass River gorge (Figure 9). 
Pleistocene Geology 
During Pleistocene times, the landscape of the Cass basin was 
modified by glaciation. Gage (1958) found that there were at least 
two major glaciations in this area. According to Gage, the oldest 
glaciation, the Avoca, probably included several advances, although 
he did not feel there was enough evidence to formally subdivide the 
Avoca Glaciation into separate named advances. 
The younger glaciation, the Waimaka=iri, is equivalent in age 
to the Wisconsin Glaciation in North America (Gage, 1958). It con-
tains at least six advances. From the oldest to the youngest they 
are the Woodstock, Otarama, Blackwater I, Blackwater II, Poulter I, 
and Poulter II. 
There is both erosional and depositional evidence of glaciation 
in the Cass River valley. Erosional evidence includes striated surfaces 
on the bedrock of almost all the lower part of the Cass drainage basin, 
roches moutonnee, and cirques on the mountain ridge along the sides of 
the drainage basin. 
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Figure 9 .--A possible fault line along the trend of the Cass 
River . The staff gauge for hydrologic station 11 is in the lower 
left corner. The possible fault is directly above and in line with 
the staff gauge for hydrologic station 11. 
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Depositional evidence of glaciation in the Cass basin includes 
till, outwash, and lake sediment. Till is found above the Cass Saddle, 
at the east end of Lake Sarah, between Lake Grasmere and Lake Pearson, 
and in isolated areas around the lower part of the Cass basin (Figure l)~ 
Outwash gravel is associated with the till. Small scattered areas of 
lake sediment are found along the edge of the Cass Saddle. 
The Cass drainage basin is far enough beyond the divide of the 
Southern Alps so that it probably never had enough precipitation to sup-
port a large valley glacier. Glaciation originating in the.basin was 
limited to small cirque glaciers in the upper basin; most till found in 
the basin was deposited by glaciers originating in the main Waimakariri 
valley, to which the Cass basin is a tributary. 
Most of the glacial deposits now found in the Cass River basin 
are from later advances of the Waimakariri Glaciation. It is quite 
probable that at least some of the advances of the Avoca and early 
Waimakariri Glaciations once entered the basin. If so, any evidence 
of these advances has been destroyed by later glacial action. 
The oldest glacial deposits observed in the Cass River basin 
were probably deposited during the Blackwater Advance of the Waimakariri 
Glaciation. Gage (1958) believed that a separate lobe of the Blackwater 
Advance crossed the Cass Saddle (Figure 1) from the Waimakariri River 
valley into the Cass basin. The lobe is believed to have moved down the 
basin and made marginal contact with the main glacier south of Sugarloaf. 
The Cass lobe of the Blackwater Glaciation remained a distributary lobe 
of the trunk glacier and continued on beyond the Cass basin as the Lake 
Pearson and Wind Creek lobe. 
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During the Poulter I Advance a distributary of the main glacier 
again slowed across the Cass Saddle. This time, however, the advance 
was not as large and its forward movement eneded just beyond Lake Gras-
mere. A small area of end moraine and outwash in this area are thought 
to be from the Poulter I Advance. 
Glacial Lake Cass occupied the Cass River basin from the Cass 
Saddle to the Grasmere moraine. The lake formed when the main glacier 
thinned and ice could no longer flowed across the Cass Saddle. Glacial 
Lake Cas·s then formed as an ice-dammed lake adjacent to the main lobe. 
Gage (1958) associates this lake with the Poulter I and II Advances,· 
though a similar lake could have formed with each glacial advance of 
the Avoca and Waimakariri Glaciations. 
During the Poulter II Advance of the Waimakariri Glaciation, no 
ice entered the Cass River valley. However the ice of the main lobe 
apparently did dam the valley. Glacial Lake Cass reformed, and its 
depth was controlled by the thickness of the glacial ice. As the ice 
margin of the Poulter II Advance retreated, the water in glacial Lake 
Cass cut down through the bedrock, which separated the Waimakariri 
River from the Cass River, and drained directly into the Waimak.ariri. 
This in turn reversed the drainage of the lower part of the Cass River 
(Speight, 1915). Before the Poulter I Advance, the Cass River flowed 
northeast into the Broken River, another tributary of.the Waimakariri 
River further east. The Cass River now flows south, directly into the 
Waimak.ariri River. 
Geomorphology 
The landforms in the Cass river drainage are typical of a young 
mountainous area. The drainage covers an area of about 15 sq mi and has 
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about 3000 ft of relief. The greywacke bedrock is highly fractured, and 
steep talus cones are common along the sides of the Cass valley. Large 
alluvial fans cover most of the lower part. of the basin and form much of 
the valley surface. 
The drainage system is dendritic in areas of low relief and trel-
lis in areas of high relief. If only major channels and gullies are con-
sidered, maximum channel order according to Strahler's terminology 
(Strahler, 1957) is 4. Channel density is about 3.1 mi/mi2. The 
channel types in the basin are varied. The lower half of the river 
and most of its tributaries are high-mountain streams, but a few 
meandering channels are found along the· swamp areas near the lower 
part of the basin. 
CHAPTER II 
FIELD AND LABORATORY STUDIES 
Introduc ti.on 
The quantitative studies in the Cass River basin can be grouped 
into five categories: (1) Sedimentary Studies--studies of the sediment 
in the flood plain and stream bed of the Cass River, (2) Hydrology 
Studies--studies of the hydrologic factors of the Cass River, (3) 
Suspended-Sediment Studies--studies of the suspended material in the 
water of the Cass River, (4) Bedload Studies--studies related to the 
bedload movement in the Cass River, (5) Groundwater Studies--studies 
of the movement of the groundwater in the Cass River drainage basin. 
Sediment 
General 
The sediment studies in the Cass River basin presented a major 
sampling problem because the material ranges in size from boulders to 
silt and clay. Plumley (1948) and other geologists have perfected pro-
cedures for collecting samples of gravel, sand, and smaller sediment, 
however their procedures require the sample weight to increase geo-
metrically with the increased maximum particle size, and for large 
particles, the sample weight required becomes prohibitive. 
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Brush (1961) developed a method of sampling particles 40 mm and 
larger by selecting particles from a pre-established grid. Brush 1 s 
method works well for large boulders but his samples do not include the 
smaller particles found in the sediment. 
A new system of sampling that includes the entire range of par-
ticles in the Cass River basin was needed. To meet this need, a sampling 
system was designed which uses sieve weights to find the distribution of 
small sediment particles, particle diameter to find the distribution of 
large particles, and combines the two to obtain a frequency distribution 
over the entire range of sediment particles. A hypothetical sample was 
used to develop the sampling system. This hypothetical sample is very 
large and has the following characteristics. First, the sample is in 
the form of a cube with all sides equal in area. Second, the sample is 
composed of sedimentary particles of various sizes but all in the form 
of cubes. Third, all the particles in the sample are composed of mate-
rial of the same density. The size distribution calculated. from particle 
weight is not the same as the distribution calculated using particle 
volume, or the distribution calculated from particle length. For cube-
shaped particles the volume is the length cubed. This geometric rela-
tionship means that the size distribution based on volume will equal the 
size distribution based on length, if and only if, all particles in the 
sample are of equal size. With this one exception then, the two distribu-
tions though related, are not identical. The distribution by weight is 
equivalent to size distribution by volume if the sediment is completely 
homogeneous. 
A random line passing through the sediment can be used to calculate 
both the size distribution based on volume and the size distribution based 
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on length. It can be shown that the sediment along the line will have 
the same size distribution and the same relationship between length and 
volume as the entire sediment population. 
These hypothetical samples differ from the sediment found in the 
Cass River drainage basin. If, however, the theoretical sample size is 
increased while the particle size remains constant e.ach particle will 
form a smaller percentage of the total sample volume, and the volume 
difference between cube-shaped particles and other particles will 
decrease geometrically. For large samples the properties of the hypo-
thetical sample are approximated by all the sediment samples regardless 
of their particle shape. This method of sampling utilizes the properties 
of a hypothetical sample distribution to combine data from sediment dis-
tribution of small (less than -5.32 phi units or 40 mm) particles, cal-
culated from weight, with data from sediment distribution of large 
(greater than -5.32 phi units or 40 mm) particles, calculated from 
particle diameters. The combined data is used to form a composite 
size distribution over the entire range of particles found in the 
sample area. 
Field Studies 
Quantitative sedimentary studies in the Cass River drainage basin 
were limited to the surface of the flood plain near the channel and the 
layer of sediment lining the bed of the river. 
The surface of the flood plain was selected for study because it 
was assumed to be representative of the material through which the Cass 
River flows. There are two problems with this assumption. 
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The first problem is that the surface of almost all of the flood 
plain was once part of the channel bottom of the adjacent river. Leopold, 
Wolman, and Miller (1964) found in their studies of Seneca Creek, near 
Dawsonville, Maryland, that the layer of sediment on the channel surface 
has a much higher percentage of boulders than the sediment below the 
surface. This was true in the Cass River as well. The surface of the 
flood plain formed from the stream-bed surface, and consequently, in 
those areas where there is little overbank, the flood plain surface may 
contain·a higher percentage of large boulders than does the flood plain 
at depth. 
The second problem involves water depth. The last water to 
deposit sediment on the surface of the flood plain is usually very shal-
low. The slower water velocity induced by the shallow depths may allow 
finer sediment to be deposited on the surface of the flood plain. 
To test the assumption that the sediment on the surface of the 
flood plain was representative of the flood plain sediment at depth, 
several 4-ft pits were dug into the plain. No persistent difference 
in size was found in the sediment on the surface and the sediment below 
the surface of the flood plain. It was concluded that either these two 
problems did not affect the character of the surface of the flood plain 
or the affect of the two problems cancelled each other. 
The surface of the stream channel is the second area sampled. 
The sediment in this area is the sediment eroded as bedload; its size 
controls channel roughness. The major problem in the study of this 
sediment is the rapidly moving current in the channel, which makes it 
difficult to collect samples. 
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These two sediment studies were made at approximately the same 
time, using similar field and laboratory techniques. Fourteen sampling 
sites were selected between the mouth of the Cass River and a point 
approximately 2 mi above the mouth (Figure 1). One additional site was 
selected at the mouth of the largest tributary of the Cass River, Gras-
mere Stream. (These same sites are used later as hydrologic stations. 
The relationship between sediment sampling terms and hydrologic sampling 
terms is given in Table 1). No sampling sites were selected above the 
braided·part of the Cass River because the boulders were so large in 
this area that water flows between them rather than over them, and the 
methods of measuring sediment distribution used in this study could not 
be applied. 
TABLE 1 















15 points along the Cass 
River at which sediment and 
hydrologic data was col-
lected 
Lines crossing over riffle, 
pool, and intermediate areas 
at which hydrologic and sedi-
ment data was collected. 
Three sampling lines are at 
each site, and three cross 
sections are at each station 
Part of a hydrologic cross 
section that crosses only 
one of several channels 
One of three sediment sam-
ples collected along a 
sampling line 
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The sediment sampling sites were numbered 1 through 15. Their 
locations are given on Figure 1. Each site was selected as representa-
tive of the sediment on the flood plain and the river in the vicinity 
(Figure 10 and Figure 11). 
At each station four sediment sampling lines coinciding with 
hydrologic sections were selected. These were numbered 1 through 4 as 
follows: (1) Across the riffled or shallow segment of the river, (2) 
Across the pool or deep segment of the river, (3) Across the inter-
mediate· segment between the pool and the riffle segments of the river, 
(4) Across the flood plain of the river. 
Each of the sampling sections was located perpendicular to the 
direction of the water flow in representative segments of the flood 
plain or channel. 
After selecting the sampling sections, information on sediment 
properties was collected for each station, A long steel cable marked 
in ft was stretched along each section and length determined. Using 
the steel line as a guide, any particle that was crossed by the section 
and was close to or greater than 40 mm in diameter was examined. The 
roundness of each particle was estimated using a roundness comparison 
chart (Krumbein, 1941). The long axis of each particle and the two 
axes perpendicular to the long axis were measured with a caliper. 
If a section had less than sixty particles greater than 40 mm 
in diameter, a second sample line was used. The steel tape agaiu was 
used to mark off a line parallel to the sediment sampling section and 
downstream about 1 ft. The procedure used on the first line was 
repeated on the second. 
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Figure 10.--The staff gauge at hydrologic station 9 in the 
lower left corner . Note the roche moutonn~e shaped by glacial 
erosion in the background . 
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Figure 11.--The staf f gauge marking hydrologic station 6 in 
the foreground . Note the vegetation of the rock associat ion along 
Mt . Horrible in the background . 
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The length of the sampling section and the total number of par-
ticles greater than 40 rmn was then found by considering both lines as a 
single section. Measuring at least sixty particles at each section was 
important to provide a statistically valid sample of the population 
(Brush, 1961). 
After measuring all intersected particles greater than 40 mm, 
three samples of the smaller particles were collected from each sample 
section. Each sample weighed between 800 and 1100 g and each consisted 
of the. sediment up to and slightly greater than 40 mm in diameter. The 
three samples were evenly spaced along the section and each sample was 
collected from a previously undisturbed area near the sampling station. 
The samples of coarse and fine particles were collected to give 
a slight size-range overlap at 40 mm so that the entire range of sedi-
ment particles would be included. This sample overlap was corrected 
before the calculations of size distribution were made. 
Laboratory Studies 
The samples were weighed and d~y sieved using standard sieving 
procedures (Royse, 1970). Particle diameters were expressed in phi 
units (McManus, 1963), where 
phi= -log2 
value in millimeters 
1.00 mm. 
A set of twelve U. S. Standard Series sieves witt openings, larg-
est to smallest, of -5.53, -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, and 5 phi 
were used in sieving the samples. Sediment with .diameters smaller than 
5 phi units were not subidived because they made up less than 1 percent 
of the total sample in all cases. 
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After sieving, each fraction of the sample was weighed. The 
total weight of the sample after sieving was obtained by adding all the 
individual fraction weights. The difference between this weight and 
the sample weight before sieving was the sieve loss due to retention 
in the sieve openings. The sample was corrected by distributing the 
loss only among the smallest sieve fractions in proportion to the total 
weight of each sample, because the smallest sieves could not be cleaned 
adequately. 
"The accuracy of the sieve analysis data can only be estimated. 
Krumbein and Rasmussen (1941) and Griffiths (1953) found in their 
studies of finer particles that operator error and mechanical error in 
sieve analysis ran up to 2.4 percent and 2 percent, respectively, of 
the total sample weight. The particles collected from the Cass basin 
were on an average much larger than the particles examined in these 
two studies, as were the sample weights analyzed. The effect of these 
two factors is thought to have minimized the error. 
Parameter Calculations 
To reduce the time needed to calculate sedimentary parameters, 
three computer programs were designed to process the data from the sedi-
mentary studies. The first computer program, SORT, was designed to sort 
the coarse particle into the half phi fractions according to nomi_nal. 
diameter. The second program, STAT, was designed to calculate statis-
tical parameters of sediment distribution for the small sediment samples. 
The third computer program, STAT2, was designed to calculate statistical 
parameters of sediment distribution for the full range of particles at 
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along the sampling line. These computer programs are filed in the 
Geology Library of the University of North Dakota. 
SORT Computer Program 
The program called SORT, developed for particles 40 mm and larger, 
uses field data to calculate sediment size and shape for each large par-
ticle in a given section. The program sorts the various measured and 
calculated parameters according to the size of the particle nominal 
diameter .to obtain a sediment-size distribution for large particles of 
each sediment.line. For each section the input data for the SORT pro-
gram is the length of the axis of each sediment particle, the length of 
the two axis perpendicular to the long axis (the short axis and the 
intermediate axis), and the roundness of each particle. This input 
data is used to calculate the nominal diameter, the intercept spheri-
city, and the axial parameters for each particle in the second. 
The nominal diameter is the diameter of a sphere equal in volume 
to the sediment particle (Wadell, 1933). It is calculated by the follow-
ing formula: 
DM • JA • B • C 
where DM • nominal diameter, 
A = long axis of a sediment particle, 
B •• intermediate axis of a sediment particle, and 
C • short axis of a sediment particle • 
This formula is obtained by equating the volume of a sphere 
expressed in terms of its diameter to the volume of a sediment particle 
expressed in terms of a long, intermediate, and short axis and solving 
the resulting equation for the spherical diameter. 
'i 
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The nominal diameter is used as a means of sorting of sediment 
particles and the calculation of sediment distribution. 
Several types of particle sphericity have been proposed. The 
most common are true sphericity (Wadell, 1933), intercept sphericity 
(Krumbein, 1941), projected sphericity (Riley, 1941), and maximum 
projected sphericity (Sneed and Folk, 1958). Intercept sphericity is 
computed because it can be calculated from the data available and can 
be used for coarse particles such as were found in the sample sections. 
The intercept sphericity is calculated using Krumbein's formula: 
Particle sphericity, like particle roundness, can be used in 
comparing sediments. Roundness and sphericity can also be indicators 
. of both sediment source and history. 
Three axial parameters were computed for each sediment particle. 
The first axial parameter, X,. is. the ratio of the intermediate axis to 
the long axis. The second axial parameter, Y, is the ratio of the 
short axis to the long axis. The third axial parameter, Z, is the 
ratio of the short axis to the intermediate axis. The values for the 
individual particle parameters for each sediment section are given in 
Appendix A of this paper. The axial parameters are.important indi-
cators of particle shape. Andrews and van der Lingen (1960) used 
these parameters to distinguish beach gravel from river gravel. Zingg 
(1935) and later Pettijohn (1957) used the axial parameters as a basis 
for shape classifications. 
The nominal diameters of the particles are used to sort the 
large particles and their particle parameters into size fractions. 
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Figure 12 shows the fractions used to subdivide the sediment, measured 
in the boulder studies. The smallest fraction includes all the par-
ticles with a nominal diameter less than -5.32 phi units (40 mm). The 
second sediment fraction includes all the particles with a nominal diam-
eter between -5.32 phi units (40 mm) and 6.00 phi units (64 mm). The 
remainder of the fractions consist of particles with consecutively 
larger nominal diameters. Each fraction includes all the particles 
with nominal diameters within a range of one half phi unit. Each of 
the other fractions contain all the particles in a range one half phi 
units wide, with fractions beginning at -6 phi units (64 mm) and 
going to -12 phi units (4096 mm). No particles measured in the Cass 
basin have a nominal diameter greater than -12 phi units (4096 mm). 
After the sedimentary parameters are sorted, the SORT program 
computes fractional averages. The average nominal diameter of the 
sediment section is determined for each fraction of the sediment sec-
.tion to obtain the fractional averages of a sediment section. Frac-
tional averages for roundness, sphericity, and the three axial para-
meters were also computed. The fractional average obtained for each 
sample section, the sum of the nominal diameters, and the number of 
particles in each fraction are given in Appendix B. Fractional aver-
ages are listed according to the value of the upper boundary of the 
fraction in phi units. 
The SORT program uses the sum of the diameters for each of the 
fractions to calculate a size distribution based on length. The totals 
of the nominal-diameter fractions are added to obtain a value for the 
total length of all the nominal diameters greater than -5.32 phi units 
(40 mm) in a sediment section. The sediment fraction containing 
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Fig. 12.--Relationship between boundaries of the data from boulder studies 




particles smaller than -5.32 phi units (40 mm) is not included in the 
total, because sieve studies were used to obtain a size distribution 
for this fraction. The sum of the nominal diameters of each fraction is 
divided by the total nominal diameter and multiplied by 100 to compute 
the percentages by nominal diameter of the large sediment particles con-
tained in each of the sample fractions. The cumulative percentage of 
large particles in each section is found for each fraction by adding 
all the fraction percentages from -5.32 phi units (40 mm) through the 
particular sediment fraction. The percentage by nominal diameter, the 
cumulative percentage, and the upper boundary in millimeters and phi 
units is given for each fraction of each sampling section in Appendix B. 
STAT Computer Program 
The second computer program used to study sediment data was 
called STAT, and was·developed for particles less than 40 mm in diam-
eter. The purpose of this program is to compute some of the more 
important statistical moments used to describe sediment size distribu-
tion. The input for this program is the value of the total weight of 
the sample before sieving (in milligrams) and the weight of the indi-
vidual sieve fractions corrected for sieve loss (in milligrams). The 
STAT program computes the total weight of the small sediment samples 
by taking the summation of the weights of all the sieve fractions, 
except one, the fraction containing sediment particles too large to 
pass through the 40 mm (-5.32 phi unit) sieve. The particles larger 
than 40 mm are included in the boulder studies and will be included 
in the computations of STAT2. The percentage, by weight, of the small 
sediment sample contained in each sieve fraction is obtained by 
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dividing the weight of each sieve fraction by the weight of the small 
sediment sample and then multiplying the value by 100. The cumulative 
percentage in the small sediment sample is the percentage by weight of 
the small sample consisting of particles larger than a given size. The 
cumulative percentages are computed for each sieve fraction by summing 
the percentages for all the fractions between -5.32 phi units (40 mm) 
and the lower boundary of that fraction. 
For each sieve fraction, the weight (in milligrams), the percent-
ages of· the total small sediment sample, and the lower boundary, in phi 
units and mm is listed for each sediment sample in Appendix C. The data 
computed was used in the STAT program to calculate some of the common 
moments of sedimentary statistics. 
Sedimentary statistics is~ general term for those descriptive 
measures of size distribution used to characterize sediment. Usually 
either one or both ends of a size distribution is unavailable. There-
fore true moments of statistics cannot be calculated for the size dis-
tribution because the entire frequency distribution is needed to com-
pute true moment measures. The descriptive measures of sedimentary 
statistics were deveioped as approximations of the true statistical 
moment measures. 
The descriptive measures most commonly used by sedimentologists 
are those derived by Trask (1932), Inman (1952), and Folk and Ward 
(1957). The calculations for these descriptive measures require the 
size of particle diameters for nine separate percentiles (Royce, 1970): 
the 5th, 10th, 16th, 25th, 50th, 75th, 84th, 90th, and 95th percentiles. 
Commonly in sediment studies, the lower limit of the sediment fractions 
are plotted against their corresponding cumulative percentages of the 
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total sample weight on a graph of particle size verses percentage by 
weight. The cumulative frequency curve obtained by this process is then 
used to obtain values for the nine percentiles needed. 
The STAT computer program cannot handle the cumulative frequency 
curve directly to find percentile values. It can, however, construct a 
mathematical model of the cumulative frequency curve. This, in turn, is 
used to compute the percentile values. 
The model uses the sediment particle size and the cumulative per-
centages by weight as the Zand Y axis, respectively, of a two-dimensional 
system. The cumulative frequency curve is approximated in this system by 
dividing the curve into segments and approximating each segment with a 
second-order equation of Yin terms of X. 
The details of the mathematical model are given in the STAT pro-
gram, a copy of which is filed in the Geology Library at the University 
of North Dakota. The percentile values calculated from the mathematical 
model are substantially as accurate as those obtained from the conven-
tional cumulative curves. The particle diameters corresponding to each 
of the nine percentiles are calculated in phi units. The particle diam-
eters are then converted from phi units to millimeters. The percentiles 
and the corresponding particle diameters, in phi units and millimeters, 
are listed for each sediment sample in Appendix C. 
The most commonly used descriptive measures of sediment statis-
tics are the sample mean, sample dispersion (sorting), sample skewness, 
sample kurtosis, and sample median. These are approximations of the 
mathematical moments measures of frequency distribution. 
In mathematics, the character of a frequency distribution 
is described in terms of moment measures. The first moment 
(mean) is the center of the array; it is a size such that half 
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of the particle in the sample are larger and half are smaller 
than its value. Successive derivations of the mean are called 
the standard deviation (second moment), the skewness (third 
moment), and kurtosis (fourth moment). The median is the cen-
ter of the weight distribution, a number such that half the 
sample by weight, is coarser and half is finer than this value. 
It is the particle size which corresponds to the 50th percentile 
of the distribution on a cumulative frequency plot (Royce, 1970, 
p. 47). 
Each of these descriptive measures was calculated by the STAT pro-
gram. The formulas given by Trask (1932), Inman (1952), and Folk and 
Ward (1957) were used for each descriptive measure. All the equations 
'used by the computer program are given on Table 2, arranged according to 
author and descriptive measures. 
The values obtained from these calculations for each sediment 
sample are listed in Appendix C. The descriptive measures for each 
author were calculated in both phi units and millimeters for comparison. 
However, only the Trask values calculated in millimeters and the Inman 
and Folk and Ward values calculated in phi units have any meaning for 
sedimentary studies. 
The STAT program calculates the size distribution by weight and 
the descriptive measures of sediment statistics for each of the three 
samples along a sampling line (the values obtained are given in Appendix 
C). Then, the average sieve-fraction weights for each sampling line are 
computed by adding the weights of the three samples. The STAT program 
then uses this data to compute the descriptive measures for the sampling 
line (the values obtained are listed for each sampling line in Appendix 
D). This procedure is repeated for each sampling line. 
STAT2 Computer Program 
The third computer program used in the sediment studies is called 
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statistic measures of size distribution for the entire range of sediment 
particles in the sampling lines anc thus combines the data from the SORT 
p~ogram with the data used in the STAT computer program. The input for 
this program for each sampling line is weight in grams of the sieve frac-
tions from the average fine sediment samples, the average nominal diameter, 
the number of particles, combined length of all the nominal diameters of 
the fractions obtained from the coarse particle sediment studies, and the 
total length of the sampling line from the field sediment studies. 
·The STAT2 program employs the same procedures as STAT to calculate 
the percentages by weight of the small sediment samples contained in each 
sieve fraction. The following procedure is used to calculate the percent-
age by volume of all the particles in each fraction of large particles. 
All the particles in each fraction are assumed to be spheres with diam-
eters equal to the average nominal diame~er for the fraction. The aver-
age nominal diameter and the formula for a perfect sphere is used to cal-
culate the volume of the average large particle. The average particle 
volume was multiplied by the number of particles in the fraction to 
obtain the total volume of the sediment particles of each fraction. The 
same procedures used in the computer program SORT to find the percentage 
and cumulative percentages by nominal diameter were used in STAT2 to find 
this information by volume. These procedures are described in the discus-
sion of the SORT program. 
The STAT2 computer combines the sieve data from the three fine 
samples and the coarse particle from the SORT program in the following 
way. The nominal diameters of all the particles larger than 40 mm (-5.32 
phi units), along a sampling line, are summed. The value obtained is 
divided by the total length of the sampling line to derive a fraction. 
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This fraction is then multiplied by an empirical factor to compute the 
fraction of the sampling line composed of particles larger than -5.32 phi 
units (40 mm), This fraction is called the large-particle factor. 
The empirical factor is a correction for the deviations of the 
actual sediment from the ideal spherical shape and the variation between 
actual fraction volume and fraction volume calculated from nominal diam-
eter. This empirical factor was estimated in the following way. Several 
sampling lines were chosen in dry channels that showed no evidence of 
overbank deposits. Along each sampling line, a factor was estimated by 
dividing the sum of the widths of all the large particles along the sampl-
ing line by the sum of all the nominal diameters of the particles. The 
width of each particle was considered the width showing at the surface, 
along the sampling line. The empirical factor was estimated by averag-
ing the values ob.tained from the individual factor. 
The STAT2 program is arranged to multiply each fraction contain-
ing particles larger than -5.32 phi units (40 mm) in nominal diameter by 
the large-particle factor. One minus the large particle factor is mul-
tiplied by the sediment fractions containing particles smaller than -5.32 
phi units (40 mm). The result obtained is an approximation of the per-
centages of the total sampling line particles composed of particles from 
the size fractions. The same procedures that were used in the STAT com-
puter program are used in the STAT2 program to calculate the cumulative 
percentages and the descriptive measures of sediment distribution for 
each sampling line. The percentages, cumulative percentages, lower 
limit of each sediment fraction in phi units and millimeters, and the 
descriptive measures of sediment distribution are listed for each 
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sediment section in Appendix E. Appendix F contains the combined data 
from all three sampling lines at each sampling. 
All the data obtained from the quantitative sediment studies in 
the Cass basin is listed in the first six appendices. The reasons for 
the particular sediment studies undertaken as well as the results 





Previous to this investigation, no hydrologic studies has been 
conducted on the Cass River and no hydrologic data or water-chemistry 
data had been collected from the basin. As this was a short-term study, 
lasting less than a year, the hydrologic part of the study was designed 
to get the maximum hydrologic history in a short period of time. The 
emphasis was on hydrologic changes up and down river rather than hydro-
logic changes with time. The significance of the quantitative studies 
depends on the assumption that the river conditions during the time of 
study were those normally found in the Cass River, except for the catas-
trophic and long term changes mentioned below. There is no evidence to 
indicate that this assumption is not true. 
Because of the short duration, the quantitative hydrologic part 
of this study does not help in understanding the catastrophic events 
and long term changes in the Cass River. However, qualitative infor-




For collection of hydrologic field data, 15 staff gauges were 
spaced over the lower 2 mi of the Cass River. These are placed so as 
to be representative of the stream section in which they were located. 
At each of these stations, three cross sections were established across 
the channel of the river, perpendicular to flow. If there was more 
than one channel at the section, each channel was considered a sub-
section and included in the cross section. The first cross section at 
each station was established across the nearest riffle or shallow area, 
the second was established across the stream at the nearest pool, and 
the third cross section was established across the stream at a point 
halfway between the riffle and pool. The cross sections and stations 
are in the same location as the sampling lines and .sampling sites used 
for the quantitative sediment studies (Table 1), After the cross sec-
tions were established, the segment method was used to collect discharge 
measurements from the Cass River. 
The segment method of obtaining discharge measurements is simi-
lar to the method used by the United States Geological Survey (Davis 
and Foots, 1953). A metal cable marked off in foot intervals was 
stretched across the channel at each cross section. The stream was 
then divided into segments in such a way that no more than 5 percent 
of the discharge in the stream passed through any single segment. 
Five percent of the discharge could not be determined until the total 
discharge was known, so enough segments were established so there was 
no possibility of exceeding the 5 percent limit. 
The discharge of the river at each cross section was obtained 
in the following manner. The depth and velocity of each segment of 
47 
the cross section was measured. Measurements were taken while standing 
downstream from the cross section, so that the water at the cross sec-
tion would be disturbed as little as possible. The water depth was mea-
sured with a metal rod placed at the center of each segment, perpendic-
ular to both the direction of flow and to the vertical. The rod was 
marked off in 0.1 ft intervals, so it could be used to estimate depth 
to Q.01 ft. The· velocity was measured with a Price Current Meter and 
a rating curve prepared and tested by the U.S. Bureau of Standards in 
·washington, D.C. If the water was more than 1 ft deep, the velocity 
of the segment was estimated by averaging the measured velocity at 0~2 
and 0.8 of the depth of the stream. If the water was less than 1 ft 
deep but greater than 0.4 ft, the velocity at 0.6 of the water depth 
below the water surface was used as an estimate of the water velocity 
for the segment. If the water was less than 0.4 ft deep, the Price 
Current Meter did not work and a visual estimate of the water velocity 
was made. 
Once the velocity of the.water and the width and depth of each 
segment is known, the discharge of each segment can be calculated. The 
total discharge of the stream at the cross section is the sum of the 
discharges from each individual segment of the cross sections. Area 
and discharge are calculated following similar procedures. 
The error in the discharge measurements of this study is 
believed to be within 10 and 15 percent of the total discharge measured 
for each section. Most measurements are believed to be within 10 per-
cent but in extremely shallow segments with low total discharge, the 
Values are estimated to be in error by as much as 1.5 percent. 
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Each of the cross sections was measured as often as time per-
mitted. For the two stations closest to the mouth of the river, stations 
land 2 (Figure 1), a daily record of the water depth was kept, Enough 
discharge measurements were made· at. stations 1 and 2 so it was possible 
to construct a graph of total discharge against depth of water at the 
staff gauge. The graph of discharges and water depth and the graph of 
depth and time were used as references for the hydrologic parameters in 
the Cass River. 
Station 2 was used as reference rather than station 1, because 
although station 1 was slightly closer to the mouth of the river, the 
section at station 1 is wider and shallower than the section at station 
2. Small changes in total discharge cause a larger and therefore more 
easily measured change in water depth in the narrow channel than in the 
wide, shallow channel. 
Parameter Calculations 
There are two major complications in the study of the stream 
geometry and hydrologic factors of the Cass River. The first of these 
is the river's rapid change in discharge with time. Because of the 
small size of its drainage area, the river is very sensitive to changes 
within the basin. Daily and seasonal fluctuations in precipitation 
cause large variations in river discharge in very short periods of 
time. The second complication is the change of discharge along the 
river because of loss or gain in groundwater. The groundwater enter-
ing the Cass River in discharge areas accounts for a large amount of 
the total discharge of the river. This causes major variations in dis-
charge along the river. The hydrologic field studies were designed to 
partly compensate for these complications. 
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Only one field season was available to collect hydrologic data 
from the Cass River, so the data collected is limited. The hydrologic 
data could not be used directly, to study the changes in stream geometry 
and flow, because the change in stream discharge in time and distance 
along the river was so great that it ~~sked the changes in stream geo-
metry caused by other factors, such as sediment size. In order to study 
the changes in stream geometry, a series of parameters were developed. 
These parameters are ratios between different variables of stream geo-
metry. Varying discharge does not affect those ratios as much as it 
did the unratioed stream-geometry factors. These, therefore, show the 
river character.istics better than the variables of stream geometry. 
To reduce the computation time &nd increase the accuracy a computer 
program called HYDRO was written to calculate these hydrologic para-
meters. A copy of this program is available in the Geology Library 
of the University of North Dakota. 
The purpose of the HYDRO program is to calculate the geometry 
factors and the hydrologic ratios for the stream cross sections mea-
sured by the segment method. The input for the program, for each cross 
section, is the sample number of the hydrologic cross section, the num-
ber of the corresponding sediment sampling site, the number of the cor-
responding sediment sampling line, the number of subsections in each 
cross section, and the pertinent stream-geometry data for each sub-
section. Much of the Cass River is braided, and therefore a cross 
section of the river commonly included more than one channel. Each 
channel is considered a subsection of the cross section. The perti-
nent data for each subsection is the total width, area, discharge, 
~f. 
r., maximum velocity, maximum depth, and number of subsection segments 
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subsection. For each subsection of a cross section the HYDRO 
calculated the average velocity by dividing the discharge through 
the subsection by the area of the subsection. The area of the subsec-
tion is divided by the subsection width to find the average depth of the-
subsection. Five hydrology ratios were calculated by the HYDRO program 
for each subsection. They are the width-depth ratio, the discharge-
ratio, the velocity-depth ratio, the average-maximum velocity 
ratio and the average-maximum depth ratio (Table 3). 
TABLE 3 
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Once the variables of stream geometry are calculated for each 
subs~ction, the subsection data is used in the HYDRO program to compute 
Values for the overall cross section. The widths of all the subsections 
in a cross secti'on are added d to etermine the total width. The 
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· areas, discharges, and total section areas are used in a simi-subsection ~ 
lar way to determine total area, discharges, and number of sections for 
each cross section. The largest maximu~ depth of the subsections is 
used as the maximum depth of the cross section. The maximum velocity 
for the cross section is obtained in. the same way. The average velocity, 
average depth, and the five hydrologic ratios for the cross section are 
computed in the HYDRO computer program using the same procedures used 
in the calculations of these values for the subsection. 
The variables of stream geometry and the hydrologic parameters 
are calculated separately for each subsection and for the cross sections 
so that the individual .stream channels can be compared with each other 
and with the total cross section. For each subsection, the percentage 
of the cross section's width, area, and discharge contained in each of 
its subsections is calculated in the HYDRO computer program. The per-
centage depth is computed for each subsection by dividing the average 
depth of each subsection of a cross section by the average depth of 
the cross section. 
The computer input data, stream geometry variables, hydrologic 
ratios, and percentag~s of the c;oss section are listed for each sub-
section in Appendix H. The results of the quantitative hydrologic 
studies, the relationship between the hydrologic factors, and the 
relationship of the hydrologic factors to the other factors in the 
Cass River basin will be covered later in the discussion section of 
this report. 
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_fillspended Sediment Transport 
General 
The amount of friction between the water of the river and the 
stream bed, the volume of sediment carried out of the drainage basin, 
the particle erosion on the stream bed, and, indirectly, most vari-
ables of stream geometry are dependent on the amount and type of sus-
pended sediment. Previous to this investigation there were no 
suspended-sediment studies in the Cass River basin. 
Field Studies 
Samples of suspended sediment were collected at about twenty 
sites. At each site, water samples were collected from three to five 
points along a single cross section of the river. The sampler used 
to collect the sediment was a large-mouth milk bottle. The bottle 
was clamped to a 5-ft steel rod marked off in 0.1 ft intervals. The 
rod and bottle were placed into the water with the rod vertical, per-
pendicular to the stream bed. The bottle was placed at a depth equal 
to one half the total water depth,·taking care to cause as little dis-
turbance of the water as possible. The bottle was left capped until 
it was placed in the stream. Then, the cap. was removed, the sample 
bottle filled, the cap replaced. The water samples were then removed 
from. the water and stored for later laboratory study. 
Laboratory Studies 
In the laboratory, a vacuum pump was used to suck each water. 
sample through a sheet of fine filter paper. The filter paper was 
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drj.ed and weighed before use. After filtering all the water of a sample, 
filter was dried in a 100-degree oven for 6 hours and then 
reweighed. It was assumed that the change of weight of the filter paper 
was equal to the weight of suspended sediment in the sample. The sample 
weight divided by the volume of the milk bottle was the concentration of 
suspended sediment. 
The accuracy of this method is probably rather low. For a quan-
. titative study of suspended sediment for a river system the size of the 
·cass River several hundred water samples should be collected using a 
sampling fish (Nelson and Benedict, 1951). However, a sampling fish 
was not available. Ne.it her was the time and man power needed to col-
lect the hundreds of water samples needed for such a quantitative study. 
The study as carried out does give some qualitative data and would seem 
to indicate the trend the quantitative data is likely to show. 
The results of the suspended-sediment studies and the relation-
ship between suspended sediment and other factors in the Cass basin will 
be presented later in the discussion part of this report. 
Bedload-Sediment Transoort 
General 
Bedload is defined as all of the transported sediment carried or 
moved by a river except that carried in suspension or solution. This 
includes all the sediment which is rolled, bounced, or slid. 
Two important types of bedload movement are found in the Cass 
River. In the first type of bedload movement boulders too large to 
be moved as bedload can be moved by undercutting. The river 
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scours away the fine sediment, undercutting the boulder on the downstream 
side; the boulder becomes unbalanced and rolls forward. If the condi-
tions are right, the momentum of the rolling boulder and the force of the 
moving water and s~aller sediment will be enough to keep the boulder roll-
ing for some distance. Scouring can also occur in the upstream side of 
a boulder, but the forces of the stream and the force created by scour-
ing are opposed; if the boulder moves at all it will simply roll upstream 
into the scour hole and imbed itself deeper into the river sediment. 
In the second type of bedload movement particles slide or move by 
saltation along the bed of the ~iver as a result of hydraulic impact and 
shear. This is the process by which most of the fluvial sediment is 
transported in the Cass River. An understanding of the type of bedload 
movement is essential to the understanding of the Cass basin, and for 
this reason, the quantitative bedload studies were concentrated on this 
type of bedload movement. 
Field Studies 
No previous bedload studies have .been conducted in the Cass basin 
and no bedload data of any kind was available. Several types of bedload 
studies were considered. After study of Hubbell's (1963) review of 
direct and indirect techniques for measuring bedload movement, examina-
tion of other sources, and careful analysis of the particular bedload 
movement problems of the Cass River, all but two techniques were elim-
inated. The eliminated techniques required special sampling equipment 
that could not be obtained, demanded more time than was available, or 
could not be adapted to the large particles found in the Cass River. 
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The first of the remaining techniques used to measure bedload 
movement was a modification of the pit-sample method used by Einstein 
(1944). Several sets of 50-gallon gasoline drums were buried in the 
bed of the river. Each set consisted of three barrels evenly spaced 
along a premeasured line perpendicular to the direction of stream flow. 
Each barrel was placed so the top was even with the stream-bed surface. 
The sediment falling into the barrels is assumed to be that 
portion of the sediment moving as bedload. The amount of sediment col-
lected irt the barrels multiplied by the ratio of the'width of the bar-
rels divided by the width of the stream gives the amount of bedload. 
The amount of bedload divided by the time the sediment was collecting 
in the barrels gives the rate of bedload movement at that point in the 
river, provided the barrel is not full. 
Several problems arose with this method of measuring bedload 
movement. One problem was the placement of the sample pits. A section 
of the stream bed had to be dug to a depth equal to or greater than the 
height of the 50-gallon barrels. Digging under the rapidly moving water 
was impossible in some areas. In addition, the natural condition of the 
stream was disturbed, and these conditions could only be approximated 
when the barrels were in place. Because of this there was no way to 
tell if the sampling conditions were the same as conditions existing 
in the Cass River normally. 
Another problem was continued erosion and deposition in the Cass 
River. Whenever the bed was eroded the tops of the 50-gallon barrels 
were left above the bed of the stream and no bedload was collected. 
When the stream was depositing, the tops of the barrels were below the 
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and bedload on both sides funneled into the barrels. This 
effectively enlarged the amount of the stream bed covered with sediment 
This meant that valid sediment samples could only be collected 
the Cass River was neither depositing nor eroding. 
A third problem was the varying rates of bedload movement. The 
volume of bedload in motion in the Cass River changes sporadically. 
Below a threshold discharge very little bedload is moved. Above this 
threshold a great deal of bedload is in motion. The threshold discharge 
varies w'.i.th changes in stream geometry and is exceeded by the Cass River 
only twenty to thirty days a year. Below this threshold discharge the 
amount of sediment moved is only a small fraction of the total bedload 
carried by the river, so the rate of movement calculated for this time 
has little bearing on the calculations of total bedload movement. When 
the river is above its threshold discharge, the volume of bedload carried 
by the river is so great that the sediment traps were filled in a matter 
of minutes. The 50-gallon barrels were too small to effectively measure 
the bedload movement above the threshold discharge. 
Because of these problems, the pit.samplers were concluded to be 
ineffective, and no meaningful quantitative data were obtained from them. 
Some qualitative data was obtained, however, giving a better understand-
ing of the importance of threshold discharge on bedload movement. 
The second of the remaining techniques used to measure bedload 
movement in the Cass River was the measurement of the maximum size of 
bedload particles carried by the stream. Fifty boulders at each of 
three locations along the river were removed, painted, and then returned, 
the techniques of Leopold, Wolman and Miller (1964) in their study 
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of large particles carried by rivers. The boulders chosen were the larg-
est particles available at each of the three locations. Each study site 
for bedload movement was checked periodically. The distance that indi-
vidual boulders had moved down stream was measured, and from these 
measurements a rate of movement of bedload was calculated for the three 
points on the river where boulders had been collected. Later, size-
frequency distribution and particle parameters were calculated for each 
of the three locations. The SORT computer program used for the large 
particles was used in the calculations. The data obtained is listed 
in Appendix A and B under station 16, sections 1, 2, and 3. The loca-
tion of each site is shown on the location map (Figure 1). 
In addition, the data from the sediment sections was used to 
determine the bedload movement in the Cass River. The sediment col-
lected from the stream bed was especially important because this was 
the sediment available for movement as bedload. 
Groundwater 
General 
When this investigation began, the importance of groundwater as 
a variable in the Cass drainage basin was unknown. No information was 
available on the groundwater of the Cass River or any of the surround-
ing area. Studies by Clayton and others (1966) and Harrison (1970) 
indicated that groundwater might be an important variable in the sedi-
ment transport in rivers. Because of these studies, several short-term 




Field studies of the groundwater in the Cass River drainage basin 
included a quantitative piezometer study (Casagrade, 1949). Simple 
piezometers were installed along the Cass River. Hollow steel pipes 
were driven or hand augered to a depth of about 5 ft along the river. 
once in place, their external openings were sealed with the sediment 
from the flood plain, 
~n general, the piezometers were not effective. Unless the 
groundwater flow gradient was large the change in piezometric head in 
5 ft (the distance between the deepest piezometer and stream-bed sur-
face) was less than the error in reading the water height in the 
piezometer. Deeper piezometers would have solved this froblem. In 
addition, the gravel and sand did not form an effective seal; cement-
ing the pipes into the holes would have solved this problem. Money 
was not available for this, so these corrections could not be made. 
Because of the extremely high permeability of the sediment in the 
basin a study of the changes in the surface water revealed a great 
deal about the groundwater of the flood plain. 
Sedimentary sampling station 2 near the mouth of the river was 
used as a reference for changes in groundwater. Just below station 2, 
the river passes into the Waimakariri River through a small bedrock 
gorge. Because of the impermeable bedrock base, groundwater movement 
at this point was slight. Discharge from each hydrologic cross section 
was then compared with the discharge at station 2 at the time individual 
sections were measured. By adjusting the river discharge for the water 
removed or added from other sources an estimate was obtained of the 
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volume of water added to or subtracted from the surface water by the 
groundwater of the Cass basin. 
Qualitative studies were the third type of groundwater study. 
These provided most of the information about the groundwater in the 
basin. The qualitative studies included the examination of two sets 
of aerial photographs (New Zealand Lands and Survey Department, 1943 
and 1960) for evidence of groundwater distribution, including color 
changes and vegetation variation; field observation of surficial indi-
cators of groundwater recharge and discharge such as described by 
Harrison and Clayton (1970); and field observation of any vegetation 
that indicated underlying groundwater conditions. The results of the 
qualitative groundwater field studies were combined with the quantita-
tive studies to draw the map of the groundwater distribution in the 
Cass basin (Figure 13). 
, •• ,111, 111 ... 4 




~ \ .. 
t. , •. 
Ml. Mhe, y 5,,, .  
60 
- hll,1111191 
a , ... 
Dt:: ............ c ... , .. 
• t::---••• Dhc .. re• 
mi :.~·.-.:::~:·, •. ~ ... ,, .. 
o, ..... ... . 
E3Hi9hw•1 
E3 A,11llc•I c i.. ..... 1 
E3 ,., ....... , c1rri ...... 1 
(3 ere• .... ••t•r M-•••"' 
iil!lil!lil!!!!!!!!!!!1£====11---1===~;,...- .. 
...... ..... _ 
Fig. 13.--Groundwater map of the Cass River drainage basin. 
CHAPTER III 
DISCUSSION AND ANALYSIS 
Introduction 
There are several problems in organizing a discussion of the 
·geomorphic variables and processes active in the Cass basin. First, 
it is impossible to discuss in detail all the geomorphic processes at 
work in the basin. Second, the variables and mechanisms involved are 
so interrelated that it is impossible to evaluate one mechanism or 
discussing other associated processes. For this rea-
certain amount of repetition in the d~scussion is unavoidable. 
The discussion of the geomorphic mechanisms at work in the 
basin will be limited to major processes and variables, especially 
those affecting transport of sediment. The processes and mechanisms 
general headings: groundwater flow sys-
tems, mass-mvement processes and geomorphic areas, sediment and sedi-
1~.:-
nt characteristics, and channel forms and processes. 
Groundwater Flow Systems 
Information about the groundwater flow systems in the Cass valley 
8 gathered in several ways. The field techniques used to install 
the calculations involved in discovering how much 
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groundwater was gained or lost to the surface-water system have already 
been discussed in a previous section on field studies. 
Piezometric studies usually form the backbone of any groundwater 
study. However, because of the technical problems previously described, 
the piezometers in the valley produced data that was qualitative rather 
than quantitative. The piezometers were helpful along the river and in 
other areas where the water table was close to the surface. In the cen-
ter of the basin they were useful in determining seasonal movement of 
the boundary between the groundwater recharge and discharge areas. How-
ever, they could not be used to draw piezometric-surface or groundwater-
gradient maps. 
Data from the hydrology studies showing the changes in surface 
discharge with distance along the river is important because it indi-
cates the volume of water moving between the surface stream flow and 
the groundwater discharge. The hydrologic data used as a basis for 
this study were scarce. As few as three discharge sections were mea-
sured at some of the staff gauges along the river, and some of the 
discharge measurements were in error by as much as 15 percent. How-
ever, these studies do give an order of magnitude of water movement 
between surface flow in the river and the groundwater flow beneath the 
surface of the flood plain. 
The qualitative studies of the groundwater in the basin began 
With a field study of the basin. Pits were dug along the flood plain 
to locate the water table. Artificial ponds such as described by 
Harrison and Clayton (1970, p. 1219) were dug adjacent to the river 
to distinguish areas of groundwater discharge from areas of ground-
water recharge. The vegetation and soil associated with specific 
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types of groundwater areas were also noted; for example, swamps were 
always found only in discharge areas. After the field studies, two 
sets of aerial photographs were studied to make a tentative map of 
groundwater recharge and discharge areas in the Cass basin. Tonal 
variations between the rock and vegetation associated with recharge 
and discharge areas were used as a basis for this map. In question-
able areas the grou~dwater data found in the quantitative studies was 
re-examined. The final surface map of the groundwater recharge and 
discharge areas in the Cass basin is given in Figure 13. Figure 14 
is the cross section shown parallel to the Cass River in Figure 7. 
The groundwater equipotential lines drawn on this cross section are 
based on the groundwater data collected near the surface. The accu-
racy of the quantitative and qualitative studies is unknown but is 
thought to be within 15 to 20 percent of' the actual values found in 
the basin. 
The groundwater flow systems in the Cass basin are series of 
small flow systems superimposed over a single large flow system. The 
large flow system includes the large areas of groundwater recharge 
and discharge shown on Figure 13 and 14. The small flow systems 
include the small perched groundwater flow systems found in the steep 
colluvial fans along the sides of the Cass valley. The recharge and 
discharge areas of only the largest of these perched systems are shown 
on the groundwater map of the Cass River basin (Figure 13). 
Small Groundwater Flow Systems 
A diagram of a typical steep colluvial fan and a cross section 
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Generally, surface runoff and precipitation enters the groundwater of the 
fan near its head, which is the recharge area of the small flow system. 
The lower edge of the fan is the discharge area, where groundwater flows 
back to the surface system. The details of the small flow system and 
its affect on the environment are closely tied to mud seals. 
Clayton, Tuthill, and Bickley (1966) discovered in their field-
work that changes in groundwater pressure effected the movement of 
fluvial sediment. Harrison and Clayton (1970) tested this idea in 
flume studies of groundwater pressure and sediment transport. They 
found that "downward seepage has an important effect on bedload trans-
port when the channel water contains suspended sediment." In a typi-
cal run using turbid water the following results were obtained. 
Five minutes after the run was started, downward seepage was 
initiated. Five minutes later the transport rate had 
decreased by 80 percent. Silt and clay from the infiltrating 
channel water was being trapped in the spaces between sand 
grains in the bed surface. During the next five minutes all 
the bed-load transport of sand ceased. By that time the com-
pressive strength (measured with a pocket penetometer) of the 
bed had nearly tripled. Intergranular pores on the surface 
of the bed were almost completely clogged by the fine sedi-
ment forming a mud seal (Harrison and Clayton, 1970, p. 1221). 
The mud seal is kept in place by the weight of the overlying 
and sediment. It effectively limits bedload transport and ground-
recharge, where fine sediment is readily available. 
In the Cass basin, mud seals occur in the steep alluvial fans as 
in the Cass River. These steep fans are composed of poorly 
sorted particles of greywacke broken from the bedrock and deposited 
talus. Surface water reaches these fans either as surface runoff 
directly from precipitation. In either case, as surface water moves 






· Fig. 15.--Rypothetical cross section of a typical high-
angle fan in the Cass basin. 
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from the fan surface into the groundwater. As this water moves through 
the fan it washes along the finer sediment, some of which is caught in 
the spaces between particles and plugs the intergranular spaces. This 
fine sediment reduces the permeability of the surface of the alluvial 
fan, which in turn reduces the amount of water added to the groundwater 
fan. 
The small groundwater flow systems and their associated mud 
have an important influence on sediment transport in the Cass 
basin. The surface-water flow across the steep alluvial fans 
a small amount of suspended sediment, because the finer 
',sediment, which could be carried in suspension, is held in place in 
the mud seal. Because the surface drainage of the 
fans flows into the Cass River and is low in suspended sedi-· 
has a diluting effect on the surface water of the drainage 
This allows the river to pick up additional suspended sedi-
from the river channel, at the toe of the high-angle fans. 
The mud-seal effect in the steep alluvial fans is probably one 
that mud flows are uncommon in the Cass basin. The mud seal 
•vents the development of the mud mixture needed for mud flows. 
The concentration of coarse particles on the surface of the 
alluvial fans is related, in part, to the groundwater flow sys-
Two factors act to concentrate these particles here: disper-
stress and removal of fines. The dispersion movement of 
ent grains requires some type of shear. 
1~tatic grain bed can not be sheared without some degree of ation or dispersion. This dispersion must be upward 
gainst the downward or normal component of the body fo;ce 
Ulling the grains toward the bed. Thus, all grain flow 
68 
J.·res the exertion of some kind of dispersion stress between requ . 
the sheared grain layers and the bed. Following Bagnold (1954), 
who enunciated the concept, this stress is called dispersive 
grain stress. The dispersive stress increases as the square of 
the particle diameter (Bagnold, 1954, p. 62), and hence differ-
ential stress on the large particles may be enough to force them 
to the surface, where the dispersive stress is zero. This same 
phenomenon occurs in dry granular. material that flows under 
gravity (Leopold, Wolman, and Miller·, 1964, p. 180). 
The sediment of the steep colluvial is moved by gravity. The 
dispersion stress applies force on the larger particles of the fan and 
so tends to concentrate them on the fan surface. 
The second factor acting to concentrate larger particles on the 
surface of the steep colluvial fans is the removal of fines by ground-
water. 
In the area of groundwater recharge water moves downward from 
the surface, carrying fine sediment deeper into the fan. The effect of 
this movement is to concentrate the coarse sediment at the surface of 
the fans as a lag deposit. 
Groundwater discharge also has some influence on sediment trans-
port on the fans. Upward moving groundwater from the discharge areas 
helps erode sediment. Discharge areas are usually at the base of the 
fans. Groundwater movement from the base increases the suspended load 
and the bedload of the surface water, reduces the stability of the fans, 
and promotes the effectiveness of gravity. 
b!-rge Groundwater Flow System 
In contrast to the small flow systems, which cover very limited 
areas, the large groundwater flow system includes all of the groundwater 
in the connected unconsolidated gravel in the Cass River valley. Grey-
. Wacke forms the effective base of the flow system, because it has very 
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low permeability. The thickness of the unconsolidated sediment varies 
greatly. In places along the valley wall and near the head of the Cass 
River it is only a few inches thick. The maximum depth of sediment is 
unknown but is thought to be several hundred feet near the center of 
the valley. The composition of the unconsolidated sediment varies from 
very clean gravel along the Cass River to sand and gravel with abundant 
silt and clay, in the alluvial fans. The other characteristics of the 
unconsolidated sediment will be considered in the discussion section of 
this rep~rt. 
Figure 13 shows the major areas of groundwater discharge and 
recharge in the large groundwater flow system of the Cass basin. Its 
accuracy is considered to be fair, although all boundaries between 
groundwater areas are only approximate. 
The discharge areas of the large groundwater flow system can 
be seen to be concentrated along the base of the alluvial fans, along 
the full length of Grasmere Stream, and in the area near the mouth of 
the Cass River (Figure 13). There is also a narrow transitional zone 
between the groundwater recharge and discharge areas where the ground-
water is alternately recharging and discharging. In the spring and 
early summer, when the water table is high, groundwater discharges 
from this area, Later, in fall and winter, when the water table ia 
lower. groundwater recharge occurs. The entire upper part of the Cass 
valley acts as a recharge area. The small flow systems discharge over-
land into the top of the recharge areas of the large flow system. 
The arrows in Figure 13 indicate the approximate direction of 
groundwater movement in the large flow system. The rates of flow are 
unknown but are probably quite high because of the high permeability 
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of the alluvial sediment and the high relief of the basin. In general, · 
the groundwater moves down the Cass valley and Grasmere Stream, with most 
of the groundwater draining out of the basin in the northwest corner, 
where the Cass River joins the Waimakariri River. 
Figure 14 is a cross section of the Cass valley parallel to the 
river. The arrows in the cross section indicate the most probable flow 
direction in the large groundwater flow system. These flow lines are 
based generally on groundwater data collected from the surface. Near 
the mouth of the Cass River the unconsolidated sediment is thin and 
the greywacke is near the surface. The gorge through the bedrock in 
this area was cut during the last glaciation and is still not exceed-
ingly deep. In this area, the large quantity of groundwater carried 
by the alluvial fill cannot pass through the thin alluvial fill. Most 
of the water is forced to the surface. The minimum rate of groundwater 
movement can therefore be found by measuring surface flow over this 
reach. The difference between the surface flow in this area and the 
surface, immediately upstream from the gorge is the minimum discharge 
by the groundwater. The rate of movement between the surface water 
and groundwater can be found by measuring the surface-water movement 
at several places along the Cass River, using the mouth of the river 
as a reference. Such measurements resulted in the following three 
' conclusions about the groundwater in the Cass basin. 
1. A large portion of the water moving through the basin is 
groundwater. Much of the groundwater is recharge from the surface-
water flow of the river. In midsummer as much as 40 ft3/sec is added 
to the groundwater from the surface system. This water is discharged 
again at the mouth of the river. The recharge and discharge of the 
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groundwater occurs over a distance of less than 2 mi. In late summer 
and fall so much water is lost from the river surface to the ground-
water that long stretches may have no surface flow at all. At these 
times 100 percent of the runoff leaves the Cass basin in the form of 
groundwater, except at the mouth where it is largely returned to the 
surface. 
2. The volume of surface water· added to the groundwater sys-
tem in times of flood does not seem to be appreciably greater than 
that added under normal surface flow. However, the water movement 
into the groundwater system does seem higher during seasons of moder-
ate flow than during low flow. This is probably controlled by sus-
pended sediment. During times of flood, the amount of suspended 
sediment carried by the river increases geometrically with increase 
in flow. This in turn, promotes the formation of a mud seal along 
the river channel. The mud seal retards the movement of water from 
the surface to the groundwater system. In contrast, when the surface-
water flow increases seasonally, the abundance of suspended sediment 
carried.by the river is noticeable for only the first few days. After 
this time the effectiveness of the mud seal diminishes and the volume 
of water returned to the groundwater system increases. The seasonal 
change in precipitation and the water volume added to the groundwater 
system from the surface-water flow is thought to be responsible for 
the seasonal fluctuations in the water table of the Cass basin, 
3. The large groundwater flow system and associated mud seals 
affect the movement of sediment, the sediment distribution, and the 
channel characteristics of the Cass River drainage basin. 
72 
In summary, the groundwater systems, both large and small are 
important to the movement and distribution of sediment in the Cass 
valley. 
Mass Movement and Geomorphic Areas 
General 
Mass movement and related processes are responsible for the 
transport of much of the sediment in the Cass River valley. Time did 
not permit extensive quantitative studies of the mass movement 
processes; sediment size distribution was obtained from only the sedi-
ment near the Cass River. The basin was, however, examined extensively 
in the field, and two sets of aerial photographs were used to supple-
ment field studies. These qualitative studies of mass movement and 
related processes were used to divide the Cass River drainage basin 
four areas, each with its characteristic combination of geomor-
processes. The four geomorphic areas are (1) bedrock areas, (2) 
•. high-angle fan areas, (3) moderate-angle fan areas, and (4) low-angle 
areas. 
Areas 
The bedrock areas in the Cass River drainage basin are found 
the mountain tops and ridge lines, along the valley sides, espe-
part of the Cass valley, and along the top of the 
Qche-mountonnee in the lower part of the basin (Figure 16). 
Most of the bedrock areas are characterized by very steep 
75~degree to 90-degree slopes are not uncommon. The vegetation 
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covering these areas is characteristicaily sparse and the soils are thin 
or non-existent. Plants of the rock association are common. Plants of 
the forest and grassland associations partially cover some of the bed-
rock areas, but, if this vegetation is destroyed by fire or overgrazing, 
both the vegetation and the soil are lost for many years. 
The greywacke has three well developed and closely spaced sets 
of joints that are almost at right angles to each other. Because of 
this, it is easily broken into small rectangular blocks and removed 
from the ·area by gravity, rock falls and debris slides are the most 
common form of mass movement in ·the Cass River bedrock areas. Sheet 
wash and wind are responsible for removing some of the fine sediment 
from the area, but are only of minor importance. 
The roche-mountonnee in the Cass River drainage basin are com-
monly covered with plants of the forest, grassland, or shrubland asso-
ciations. Sediment transport seems to be minor here. Sheet wash is 
common, and possibly some slumping and mud flow occur in the soil zone. 
Little sediment, however, is transported from the tops of these glacial 
knobes. 
The bedrock areas in the Cass River drainage basin are the ulti-
mate source of almost all the sediment transported through the basin, 
though a small volume of sediment was deposited in the basin by glacial 
action. Because of this predominant source any long-range control of the 
sediment moving through the basin must be based on changes in these bed-
rock areas. 
High-Angle Fans 
The sediment eroded from the bedrock areas and moved by rock 




are screes, or talus cones, characterized by steep, unstable sur-
The slopes of active high~angle fans are near the angle of 
for angular particles (30 to 35 degrees). Older or inactive 
';fans of this type have a slightly lower slope angle. The fan surfaces 
are very un.stable and any movement across them causes gravity sliding 
fine sediment, The surface area of the individual high-angle fans 
small, covering several hundred square yards or less. The area 
by the larger high-angle fans is shown in Figure 16. Figure 
17 is a photograph.of two small high-angle fans showing their shape 
and the type of sediment they contain. This sedi~ent is very angular 
very poorly sorted. Quantitative sediment-distribution data was 
collected on the high-angle fans. However, visual observations 
indicate approximately 80 percent of the sediment is gravel. The 
high porosity and permeability of the sediment makes these fans ideal 
sites for the small groundwater flow systems discussed in the previous 
The sparse vegetation of the rock association is common on 
the active high-angle fans. The inactive or older fans commonly have 
plants of the forest and grassland associations. However, 
t~e soil here is generally not thick and vegetation is not abundant. 
slides and debris slides are important mass-movement process at 
in the high-angle fans, especially those fans receiving large 
sediment, Almost all the sediment delivered to the fans 
is carried by rock and debris slides. Rock creep, however, is more 
important on the surface of the fans than either rock or debris 
slides. Rates of rock creep were not obtained but it is estimated 
is responsible for at least two thirds of the sediment mov-
the high-angle fans. Soil creep and solifluction are 
Fig. 17.--A close-up view of two of the many high-angle fans 
along the Cass River. Bedrock is exposed behind the two fans . The 
staff gauge marks a hydrologic station in the Cass River. Trees of 
the forest association are just to the left of the fans. 
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active but probably not nearly as important as rock creep. Rock creep is 
fairly continuous but the rate of creep is increased drastically by sheep, 
deer, man, or other animals crossing the surface of the fan. When little 
or no sediment is contributed to the fans, they tend to stabilize, and 
the sediment movement across the surface decreases appreciably. 
Mud flows seem to be unimportant on the high-angle fans. No 
positive evidence of any mud flow was found on the high-angle fans. Two 
reasons for the lack of mud flows are apparent, First, fine sediment 
makes up only a small amount of the sediment in the high-angle fans. In 
mud-flow formation, abundant fine sediment is needed to hold together 
the coarse material in a saturated mixture of mud. Without this fine 
sediment, mud flows do not develop. The second reason for the lack of 
mud flows on the high-angle fans is the high permeability and porosity 
of the fan sediment. The permeability allows the surface water to enter 
the groundwater very quickly. Even the development of a mud seal does 
not seem to limit this process •. The mud flows require water-saturated 
sediment. 
Along the base of the high-angle fans other processes are active 
in moving sediment. The small groundwater flow system discharges water, 
which is active in moving sediment at the base of the fans. In addition, 
the groundwater flow puts positive groundwater pressure on the sediment, 
making it easier for rivers to erode. Many of the high-angle fans in 
the area are eroded by the Cass River. The river moves the fan material 
as bedload and suspended load, undercuts the base of the fans, and helps 
to keep the fans unstable, 
The high-angle fans supply an estimated 80 percent of the bedload 
and suspended load carried by the Cass River. The rate of sediment 
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movement from the fans determines the amount of sediment delivered to 
the river and ultimately the river's shape and slope. The high-angle 
fans are unstable, and because of their instability they support little 
vegetation. For the Cass River basin to reach its maximum potential as 
grazing land, these high-angle fans would have to be reduced in size 
and stabilized. 
Moderate-Angle Fans 
T~e third geomorphic unit in the Cass River drainage basin con-
sists of fans with surface slopes between 10 and 20 degrees. In the 
Cass basin their individual extent ranges between a few acres and as 
much as half a square mile. These fans are common along the valley 
slopes adjacent to the Cass River and Grasmere Stream (Figure 16). 
Figure 18 shows a typical moderate-angle fan. The slope of 
these fans is generally steepest at the head. The slope decreases to 
form a concave surface with a gentler slope along the base of the fans. 
The base of these fans commonly intersect the low-angle fan. High-
angle fans are common along the tops of moderate-angle fans; the high-
angle fans serve as a sediment source for the moderate-angle fans. 
Moderate-angle fans are typically stable. Usually they are 
covered by well developed soil, and at present plants of the grassland 
and shrubland associations dominate the fan surfaces. In the past 
these fans may have supported plants of the forest association. Quan-
titative sediment-distribution data was not collected from the moderate-
angle fans. However, visual observation indicated a poorly sorted sedi-
ment with a size distribution similar to that of the high-angle fans. 
The sediment is slightly less angular. Porosity and permeability of 
Fig. 
front of the 
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18.--A moderate-angle fan in the Cass River 
fan has been eroded away by the Cass River. 






the sediment is high but it is much lower than that of the sediment of 
the high-angle fans. The small groundwater flow systems characteris-
tically associated with high-angle fans are not found in the moderate-
angle fans. The groundwater of moderate-angle fans is thought to form 
part of the large groundwater flow system of the Cass River basin. The 
moderate-angle fans are both recharge and discharge areas of ground-
water, with the groundwater discharge usually concentrated along the 
base of the fans. 
Sediment in the moderate-angle fans was moved both by gravity 
and by water. The proportion of the sediment moved by each process is 
unknown. Soil creep, solifluction, and related processes were certainly 
very active. On the other hand, mud flows, rock slides, and debris 
slides do not seem to be important. On the moderate-angle fans the 
water, that transports sediment occurs as sheetwash from precipitation 
and from the discharge of the small groundwater flow systems along the 
base of the high-angle fans and as intermittant surface flow from gul-
lies on the surface of the fan. In addition, water combines with 
gravity to move sediment down slopes too gentle for sediment to be 
moved by gravity alone. Direct water transport was rare. This com-
bination of the mass movement and alluvial processes is characteris-
tic of the moderate-angle fans. 
The moderate-angle fans are economically important because they 
are good sheep grazing areas. In addition the moderate-angle fans form 
a stable storage area for the sediment produced in the basin. As long 
as the sediment stays in these fans it cannot cause problems farther 
down the river. 
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Low-Angle Fan 
A single low-angle fan covers much of the central part of the 
Cass River basin. It extends from the gorge, where the Cass River's 
flood plain begins, to the mouth of the Cass River and includes much 
of the area on both sides of the river. The area included in this 
geomorphic unit is shown on Figure 16. Figure 19 is a photograph 
taken in the Cass River valley looking up the fan surface towards 
the head of the Cass River. 
The low-angle fan has a slope of 2 to 5 degrees. It is steep-
est near the top of the fan and has a slightly concave surface down to 
the toe of the fans. The vegetation of the fans is variable. Near 
the Cass River, where surface water has removed much of the stable 
vegetation, plants of the river-bed association predominate. Else-
where the fan is covered by plants of the grassland and shrubland 
associations, with the shrubland predominating along the edge of the 
Cass River flood plain. Plants of the swamp association occur along 
the base of the low-angle fan in areas of groundwater discharge. 
River bedload and suspended load are the predominate means of 
sediment transport across the low-angle fan. Gravity alone, is prob-
ably responsible for less than 5 percent of the total sediment volume 
transported down the low-angle fans. Because the volume carried by 
these processes is so small, they can almost be ignored in discussions 
of sediment transport. 
The low-angle fan is important both within the basin and below 
the mouth of the Cass River. In the basin, the low-angle fan serves as 
a storage area for sediment. In areas where surface-water flow is not 
Fig. 19 . --View southeas t up a low-angle fan in the Cass River 
valley. The Cass River is f lowing in the f oreground. A moderate-
angle fan is along the upper right side of the photograph, and the 
high-angle fans occur along the mountain in the background. 
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active, the low-angle fan supports the economically important grazing 
area of the Cass valley. Below the mouth of the Cass River, the low-
angle fans are important because they are a major source of sediment 
to the river system. Almost all of the sediment transported out of 
the Cass River valley is carried by the Cass River. With minor excep-
tions, all this sediment moves down the low-angle fan. The condition 
of the fan surface therefore determines the rate of sediment movement, 
which in turn controls the shape of the river system below the mouth 
of the Cass River. 
Discussion 
Why are there only three types of fans rather than two or ten, 
and why do the three types of fans have.distinct characteristic slope 
angles rather than some intermediate slope angles? To arrive at a 
solution to these questions, the energy utilization in the three types 
of fans must be examined. 
Gravity is a constant force acting on all the particles in any 
fan. When this force moves the particles it decreases the potential 
energy of the particles. There are two ways gravity can move sediment. 
In the first way, gravity acts directly on the sediment particles. 
This will be called primary use of potential energy. In the second 
way, gravity acts on water, and the water, in turn, transports the 
sediment. This will be called secondary use of potential energy. In 
the primary use of potential energy, the media receiving force and the 
material being transported are the same. In the secondary use of 
potential energy, the media of transport and the material being trans-
ported are different. Other forces such as the force of wind and 
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groundwater are available to transport sediment but they are small and 
need only be considered in special cases. In fans, the primary use of 
potential energy and the secondary use of potential energy are closely 
associated, but usually only one predominantly. 
In the high-angle fans, primary use of potential energy is pre-
dominant. The surface slopes of the high-angle fans are the angle of 
repose and are controlled almost entirely by gravity. The slopes vary 
slightly because of particle shape, particle-size distribution, and 
other sediment factors that affect the angle of repose. Because the 
sediment is almost all greywacke from the same source, this variation 
in slope is relatively small, When sediment is supplied faster than 
it is removed from the high-angle fans, the fans prograde at the angle 
of repose. When sediment volume is lost by the fan, the fan surface 
retreats but maintains its surface shape. At all times then, the slope 
of the high-angle fans is constant. 
In contrast with the high-angle fans, the sediment on the low-
angle fans is moved almost exclusively by the secondary use of poten-
tial energy. The bulk of the sediment is carried by braided rivers 
that migrate over the fan surface and control the slope of the low-
angle fan. The slope is the one that the river finds most efficient 
in moving the sediment load. In the Cass basin this slope ranges 
between 2 and 5 degrees. 
The sediment of the moderate-angle fans was moved by a combina-
tion of the primary use of potential energy as gravity and the secondary 
use of potential energy by water. The secondary use of potential energy 
is probably more important. At the present time the surface flow is 
intermittent. The ratio of water to sediment may have been greater in 
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the past but water volume was probably never high enough to handle all 
the sediment movement on the fan. The balance of the sediment was moved 
by gravity. The slope of the fan was probably controlled by the propor-
tion of the total sediment moved by each of the two uses of energy. The 
slope angle then remained constant as long as this proportion was con-
stant. 
Another possibility is that the uniformity of the slope angles 
was the result of feedback. The angles may have been maintained by a 
balance between mass movement and fluvial processes, a balance which 
in turn was maintained by the slopes themselves. If this is true, 
moderate-angle fans always have essentially the same slope angle 
regardless of the conditions under which they were formed. This idea 
could be tested by comparing the slope angles of the moderate-angle 
fans in other areas under different physical conditions. 
The processes at work in the fans are controlled by the erosion 
rate, the amount of sediment eroded from the bedrock and delivered to 
the top of the fans, the rate, kind, and amount of precipitation, runoff, 
and groundwater recharge. These, in turn, are controlled by climate, 
vegetation, bedrock type, and tectonic activity. The bedrock is uniform 
throughout the Cass basin. Short-range changes in vegetation may be 
caused by man but all long-range changes in vegetation in the basin 
seem to be controlled by climate. Ultimately the slope angle of the 
moderate-angle fans seems to be controlled by climate and tectonic 
activity. Because the slope angles are uniform within a narrow range 
and all the fans have about the same slope angle, the climate and tee-
tonic movement were probably relatively constant during the time the 
: I 
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moderate-angle fans were formed. The climate and vegetation of the basin 
has changed through time and tectonic movement has probably varied. so 
the moderate-angle fans were probably all formed at approximately the 
saine time. 
The age of the moderate-angle fans is unknown. Certainly they 
were produced after the Poulter I Advance, otherwise the fans would have 
been modified when the glacier flowed through the lower end of the Cass 
valley. This leaves three possibilities. The fans may have been formed 
during or immediately after the Poulter II Advance, they may be forming 
at the present time, or they may have been formed between the present 
and the Poulter I Advance, excluding the time during the Poulter II 
Advance. 
The evidence suggests that the fans were formed during or just ! 
after the last glacial advance. First, the moderate-angle fans, in con-
trast to the other types of fans in the basin, are relatively inactive. 
The only major activity on the fans is the cutting of a series of deep 
gullies. The slopes of these gullies are much lower than the slopes of 
the fans, and the gullies are actively reworking the fan material. 
Second, Gage (1958, p. 150) found evidence that moderate-angle fans co-
existed with glacial Lake Speight and stagnant ice of the Poulter II 
.Advance in the Waimakariri valley. If the slope of the fans is con-
trolled by their environment, Gage's evidence suggests that both the 
moderate-angle fans along the Waimakariri River and those in the Cass 
basin formed during or right after the last glacial advance. 
Conditions in the Cass River valley after the last glacial 
advance are unknown. However, they were probably such that an abun-
dance of sediment was available to form the moderate-ang~e fans. 
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Sediment and Sediment Characteristics 
General 
The recent sediment in the Cass River basin is relatively uni-
form. Most of it was derived from greywacke within the basin. The 
particles are composed of poorly sorted mudstone and sandstone and 
some vein quartz and chert. A few igneous and limestone particles 
that were derived from outside the basin were left as glacial deposits. 
The sediment particles are usually tabular. Near their source 
the particles are extremely angular; their roundness increases with 
distance from the source. 
The sediment was examined in all the geomorphic areas in the 
Cass River basin. However, the only quantitative measurements are 
from along the braided part of the Cass River where the river crosses 
the low-angle fan. One set of samples was gathered from the bed of 
the Cass River. This set included sediment samples from the riffle, 
pool, and intermediate areas near each of the sixteen sampling sta-
tions (Figure 1). A second set of similar samples was collected from 
the flood plain of the river. The characteristics of both the larger 
and smaller particles were examined in both areas. 
Problem 
The sampling program along the braided part of the Cass River 
was designed to answer five questions.about the sediment in the Cass 
River. 
The first question is: what is the relationship between the 
sediment on the flood plain and the sediment on the bed of the Cass River? 
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The relationship between the sediment in the flood plain and the 
sediment in the bed of the Cass River is important in studies of samples 
from fluvial environments. The layer along the bed of a channel provides 
the sediment to be transported by the river. The size and distribution 
of the sediment lining the channel is one of the factors controlling the 
relative roughness; relative roughness is the ratio of depth to size of 
the roughness elements (Leopold, Wolman, and Miller, 1964, p. 158). 
Ideally, sediment samples collected from studies of stream 
hydraulics should come from the surface layer of the river channel. 
In practice, this is often not feasible. Samples can be collected 
from the channel bottom, but if an open container is used the flowing 
water may alter the samples greatly before they reach the surface. 
This problem can be eliminated by using a closed sampler. For many 
rivers, however, the closed container needed to take a representative 
sample would be prohibitively large. Even if the problem could be 
solved it is still inconvenient.to sample sediment from under a great 
depth of water. It would be much easier if the sediment could be col-
lected from the adjacent flood plain. A known relationship between 
the flood plain and channel sediment could then be used to determine 
the distribution of sediment on the channel bed surface. 
Sediment could be collected from the relatively shallow part of 
the channel bed of the Cass River with a minimum of trouble, Therefore. 
the quantitative sediment studies on the Cass River were planned to com~ 
pare the sediment on the surface of the channel bed with the distribution 
of the sediment on the flood plain. 
The second question is: does the sediment change up and down the 
braided part of the Cass River, and how do the size frequency measurements 
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reflect the change? Leopold, Wolman, and Miller (1964, p. 249) found 
that the size of sediment particles decreases downstream in most rivers, 
while roundness, sphericity, and sorting increase downstream. The 
change downstream of other sediment variables is not known. Changes in 
sediment in a downstream direction are believed to be caused by selec-
tive sorting and abrasion. One purpose of the sediment studies was to 
find if the sediment variations generally found in rivers occur in the 
Cass River and if other downstream variations could be observed. 
The third question is: what is the relationship of the sediment 
in the riffle areas to the sediment in the pools and intermediate areas? 
The relationship between the sediment in riffles, pools, and intermediate 
areas must be known to completely characterize the sediment in the 
braided part of the Cass River. In addition, the sediment distribution 
in the riffles and pools is an important indication of the bedload trans-
port processes at work. 
Leopold, Wolman, and Miller (1964, p. 206) and Hack (1957, p. 55) 
found that sediment in riffles is significantly coarser than sediment in 
pools. One purpose of the sediment studies was to find if these differ-
ences occur in the Cass River and to find if other significant variations 
in the size-frequency variable occurs between pools, riffles, and inter-
mediate areas. 
The fourth question is: what is the lateral variation in sedi-
ment distribution across a single channel in the braided part of the Cass 
River? Three samples of fine sediment were collected from each sediment 
sampling line ;to determine the variability of sediment across the channel 
of the Cass River. They were all sieved and analyzed in the same manner. 
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'The similarity of the three samples is an indication of the reproduci-
of the sediment analysis. 
The fifth and last question is: what is the relationship between 
the sediment in areas of groundwater recharge and the sediment in areas 
of groundwater discharge in the braided part of the Cass River? Clayton, 
Tuthill, and Bickley (1966), in a study of a stream near the Sherman 
Glacier, Alaska postulated that groundwater seepage has a marked effect 
on the transportation of bedload sediment. Later, in flume studies, 
Harrison and Clayton (1970) speculated that the negative groundwater 
pressure is accompanied by an increase in surface drag and a decrease 
in form drag, compensation for the effect of groundwater pressure. 
Harrison and Clayton used only sand-sized particles, and the particles 
of the braided channels are characteristically much coarser. Therefore, 
· the effect of groundwater could be more i~portant. 
Discussion 
To answer these five questions a set of parameters was calculated 
sieved samples and the combined sediment samples at each sampling 
station in the study area. To compare the results, each parameter was 
plotted against the horizontal distance along the Cass River from 
hydrologic station 1. The parameters from the composite samples were 
plotted separate from the parameters of the small sediment samples to 
confusion. 
The parameters from riffles, pools, and intermediate sites were 
separately, .and regression lines were drawn from each as well 
.as for the combined values. 
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The results of the quantitative sediment study in the braided 
channels are inconclusive, because variability in the parameters is 
extremely high. For some parameters the difference between the values 
from one sample line is greater than the difference between riffles, 
pools, and intermediate areas or the difference up and down stream. 
Rather than specific answers to the five questions, only generalities 
and trends can be drawn from the sediment data. 
The measurements used to compare the size distribution of the 
sediment.in the flood plain with the size distribution of the sediment 
on the channel bed are Inman's mean, Inman's median, and the 84th per-
centile. Inman's mean and median are measurements that are easily com-
pared and yet are good indicators of sediment size. The 84th percentile 
is the point on the size distribution curve used in computing channel 
roughness (Wolman, 1955, p. 17). The three measurements of size were 
compared at 14 points along the Cass River. The results obtained when 
size measurements from the channel bed were compared with those from 
the flood plain are inconclusive. The mean, median, and 84th percentile 
point are all from 1 to 3 phi units higher in the river bed than they 
are in the flood plain. However, the variation in the measurements is 
so great that any conversion factors calculated from the data would be 
meaningless. 
Both roundness and sphericity of the larger particles tend to 
increase downstream. Differential wear in transport is thought to be 
almost completely responsible for this change. Trask's, Inman's, and 
Folk and Ward's mean and median diameter for the composite samples also 
generally decrease downstream. The values of these parameters decrease 
sharply where the Cass River flows from an area of groundwater recharge 
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to an area of groundwater discharge and then continue to decrease at the 
same rate as in the .discharge areas. The medians and means of the fine 
sediment are usually slightly larger in riffles than in pools or inter-
mediate areas. 
In the fine sediment from the braided part of the Cass River, 
the average value of Trask's median is 14 mm, the average value of 
rnman's median and Folk and Ward's median is about -3.9 phi units. 
T~ask's, Inman's, and Folk and Ward's median diameter increases down-
stream. ·The samples collected from the riffles are slightly coarser 
than those from pools or intermediate areas. There is no appreciable 
change in medians between recharge and discharge areas. 
The average size of Trask's mean in the fine-sed~ment samples 
from the braided channels is 14.5 mm. Inman's mean has an average 
value of 3.5 phi units, and Folk and Ward's mean has an average value 
of -3.25 phi units. All three mean values for the fine particles 
decrease slightly downstream. Trask's mean and Folk and Ward's mean 
tend to be slightly higher in riffle areas than in pools or interme-
diate areas, but Inman's mean shows no such trend. No variation was 
observed between the means of the fine-sediment samples in areas of 
recharge and those in areas of discharge. 
The downstream increase in the mean and median values in both 
the fine-sediment sample and the composite samples is believed to be 
the result of selective sorting and the breaking up of sediment in 
transport. The difference in sediment size between areas of ground-
~ater recharge and discharge is believed to be connected with changes 
in competence in the channel caused by changes in groundwater pressure. 
The changes between riffle areas and pool and intermediate areas is 
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ably related to the use of energy in transporting sediment at flows 
stage. This will be discussed more fully in the 
on braided channels. 
sorting tends to improve downsteam in both composite and fine-
Sorting is slightly better in riffles than in pools 
r intermediate areas. No change was found between areas of ground-
ter recharge and groundwater discharge. The changes in sorting in 
part of the Cass River are believed to be due to selective 
Kurtosis and skewness vary greatly in both the composite sedi-
samples and the fine-sediment samples, but the variation seems to 
and could not be correlated with changes in sediment 
The sediment studies along the braided channels of the Cass 
are of limited value. The techniques used are believed to be 
samples would have to be analyzed to even begin 
to remove the variability in the data. 
Channel Form and Processes 
The interrelationships between the variables controlling a river 
explained by Le Chatelier's principle, which states that 
one of the variables that determines the state of a system 
u equilibrium causes a shift in the system that in .turn creates a fore~ 
ting in a direction that tends to counteract the change in the 
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variables under consideration (Moore, 1962). A corollary to Le Chatelier's 
principle states that when a system is not in equilibrium the variables 
of the system shift to create a force acting to move the system back to 
equilibrium. This force works at the maximum rate that the characteris-
tics of the system will allow. If we define the Cass River basin with 
its channel sediment, bedload, and suspended load as a system, we know 
the following things about that system. 
1. Sediment and water are the two types of mass being added to 
the system. Other types are small and, for all practical purposes, can 
be ignored. 
2. Ultimate equilibrium for the system will exist when either 
the water or the sediment in the system has a potential energy gradient 
of zero. 
3. If the system is guided by Le Chatelier's principle, the 
variables of the system will adjust to decrease the potential-energy 
differential as fast as characteristics of the system will allow. This 
means the system will do work at the fastest rate possible within the 
system to lose potential energy. Power is equal to the rate of work. 
So, if the system is governed by Le Chatelier's principle, it will try 
to adjust to lose maximum power. 
4. The power loss of the system is equal to the sum of the 
power loss from decreasing potential energy of both the water and the 
sediment. The power loss of the sediment can be either power trans-
lUi.tted from the system or power transmitted to the water in the system. 
Likewise, the power loss of the sediment.can be either power transmitted 
out of the system or power transmitted to the sediment. Le Chatelier's 
95 
principle indicates that the system will tend to adjust to a. point where 
the sum of the two power loses is at a maximum. 
Two other ideas should be considered in the application of 
Le chatelier's principle to a river system. The first is meta-stable 
equilibrium. Meta-stable equilibrium is a state that the river system 
reaches when it is temporarily adjusted to the type of sediment and 
the amount of water and sediment that the system is receiving. Although 
the system is not at ultimate equilibrium at this point, the system will 
remain relatively stable as long as the independent variables of the sys-
tem do not change. River systems tend to move toward an equilibrium 
position. 
The second idea is expressed in the term llpower bottleneck." 
The Cass basin loses power in three ways: by moving suspended sediment 
to lower elevations, by moving bedload sediment to lower elevations, 
and by moving water to lower elevations. Maximum power loss is obtained 
when there is a particular combination of all three. If the power lost 
in transporting either bedload or suspended load is less than that needed 
to obtain maximum power loss for the system, the transport of the sedi-
ment is a power bottleneck, and th.e system will adjust to expend more 
,energy in moving this type of sediment. 
The variables in surface-water flow can be divided into two 
types, independent and dependent. The independent variables are those 
that are not controlled by any of the other variables in a defined sys-
tem. Dependent variables are those that are controlled by one or more 
of the other variables in the system. Definition of the system is 
important because an independent variable in a small system may be 
I 
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a dependent variable in a larger system. The system considered here is 
the surface-water network of the Cass basin. 
Independent Variables 
The most important set of independent variables are those involv-
ing the sediment load delivered to the river system. The sediment load 
is the material that must be moved by the river if the general shape of 
the river channel is to remain constant. Other important independent 
variables are particle size, shape, and distribution. These sediment 
characteristics and the sediment volume are controlled by tectonics and 
geologic history of the area and the type of bedrock available for 
erosion. Related factors such as vegetation, which increases or 
decreases sediment movement into the system, also play a part. 
The second set 'of independent variables are those involving pre-
cipitation, the primary source of water in the river system. The vari-
ables include the amount, the form, the rate, and the yearly distribution 
of precipitation. These variables of precipitation are controlled by 
factors outside the Cass River basin, and their affect on the system 
~aries from area to area in the basin. 
The independent variables of structural control appear in several 
forms. Folds, faults, joints, and fractures in the underlying bedrock 
influence the path of streams. Tectonic movement and rate of movement 
supplies the potential energy to the flow system and dictates the type 
of stream channel that will develop •. More commonly,.combinations of 
these structural variables influence the development of the drainage 
network. 
In the system being considered groundwater flow can be either a 
dependent or an independent variable. Commonly groundwater flow is 
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on the slope of the stream, the depth of alluvial fill under 
the flood plain, and the permeability of the sediment of the flood plain. 
In other situations, however, groundwater is an independent variable 
where the surface water is fed by groundwater from outside .the system. 
In the system considered here the groundwater in the small groundwater 
flow systems is an independent variable. 
The most important independent biological variable is vegetation. 
It controls the rate of erosion by surface water and affects the rate at 
· which water enters the system. The work of man is another independent 
variable. Bridge building, flood-control and erosion-control structures, 
and water-diversion channels directly affect water flow in the basin. 
Sheep, deer, an4 other animals have little direct affect on the surface 
drainage. Indirectly, however, these animals affect the erosion rates. 
·nependent Variables 
Some of the important dependent variables are channel depth, 
channel width, channel slope, channel roughness, water velocity, water 
turbulence, and tractive shear. The dependent variables of the surface-
water system are controlled by the independent variables of the system. 
The changes in dependent variables are an attempt by the system to 
adjust itself to accommodate changes in the independent variables. 
The dependent variables therefore can be discussed only in terms of 
the independent variables. These and the other independent variables 
. of the system will be discussed separate'iy for each of the three types 
· of channels found in the Cass River drainage system. 
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g.assification 
The river channels in the Cass basin can be divided into bedload 
channels and suspended load channels. The bedload channel can be further 
divided into confined bedload channels and unconfined bedload channels. 
The river channels in the Cass basin are believed to follow Le Chatelier's 
principle. These channel types are distinguished by the sediment-
transport mechanism that give the channel types maximum power loss. 
In the following section, the important dependent variables and 
their adjustment to the independent variables will be considered. Fin-
ally the channel will be considered as a whole and its internal mechanisms 
and relationship to its surroundings will be described. 
Confined Bedload Channels 
Introduction 
Confined bedload channels are channels in which the variables have 
adjusted to increase the transport of bedload but the channel geometry is 
controlled by independent variables other than sediment moved as bedload. 
This channel type includes most of the high-mountain streams, gullies, 
and almost all structurally controlled channels. Confined bedload chan-
nels make up by far the largest portion of the Cass River basin. Most 
of the tributaries of the Cass River are gullies containing only emphe-
meral streams. The upper half of the Cass River above the point where 
it flows into the alluvial fan is a high-mountain stream. In this part 
of the Cass River network, three of the five sets of independent vari-
ables are important. They are precipitationt sediment load, and struc-
ture. 
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Precipitation.--Water entering the high-mountain streams and gul-
lies of the Cass River system originates entirely from precipitation, 
which is spread fairly evenly throughout the year. About 80 percent 
falls as rain, and the rest falls as snow, sleet, and hail. Direct pre-
cipitation falling on the surface of the high-mountain streams or gul-
lies accounts for only a small part of the water of the system. Most 
of the precipitation of the basin is delivered to the high-mountain 
streams and gullies indirectly as surface runoff and groundwater dis-
charge. 
Quantitative discharge measurements were not made in the high-
mountain streams and gullies of the Cass basin. Many of the gullies 
contain surface flow of only a few cubic feet per second, only during 
times of heavy rainfall. The high-mountain streams of the Cass basin 
flow continuously, with increasing discharge downstream. At the point 
where the Cass passes onto the surface of its alluvial fan, and the 
high-mountain stream part of the stream ends, normal discharge is 
about 40 ft3/sec. During the times of heavy rainfall or during spring 
runoff the discharge at this point is over 100 ft3/sec. 
Sediment Load.--Two sources of sediment are available to the 
high-mountain streams and gullies of the Cass drainage network. The 
first source is the sediment eroded from bedrock by the rivers. The 
second source is the sediment delivered to the river by mass movement 
and slope wash. The amount of sediment eroded by the river channel 
from bedrock is very small. In a few areas, however, the high-mountain 
streams are actively cutting down into the bedrock. 
The second sediment source, that material delivered to the 
surface-water flow by mass-wasting processes, is responsible for an 
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estimated 95 percent of the sediment available for transport in the high-
mountain streams and gullies. The high-angle fans supply most of this 
sediment, but rock falls, rock slides, debris slides, creep, and other 
mass-wasting processes supply some of the sediment. 
Quantitative sediment studies were not conducted in the bed of 
the high-mountain streams and gullies of the Cass system. Visual obser-
vations, however, indicated that this sediment is generally poorly sorted 
and very angular. The most distinct feature of the sediment is the large 
particle size. Many of the large boulders found along the channels of 
the high-mountain streams are too large to be moved by the discharge 
common in the drainage system. Using the Manning's equations (Streeter, 
1962, p. 212) and Miller's (1968) relationship between velocity and dis-
charge to calculate theoretical discharges, it was found that discharges 
four and five times normal would be required to move some of the large 
boulders in the high-mountain streams and gullies. Discharges are prob-
ably this high only once in about 50 years. Active erosional processes 
and visual observations of sediment transport indicate that a large 
volume of sediment is delivered to the gullies and high-mountain 
streams. 
Structure.--Structure is the third set of independent variables 
that influence confined bedload channels. Two types of structures must 
be considered: fractures and faulting. Fractures are common through-
out the basin. The greywacke breaks in three perpendicular directions, 
' 
which determine the shape of the sediment delivered to the high-mountain 
streams and gullies. Stream-bed erosion is aided by the bedrock frac-
turing, but its importance in controlling the direction of stream flow 
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unknown. The rectangular pattern of some of the gullies emptying into 
the Cass River seem to indicate fault control. If so, faulting is an 
important independent variable in the Cass basin. 
A third independent structural variable is topographic relief. 
Relief in the basin is controlled by past and present tectonic activity. 
The rate at which the mountains are pushed up, minus the rate at which 
they are eroded down, determines the relief in the basin. The relief, 
in turn, partially determines the type of stream channel that develops. 
Dependent Variables 
Once the important independent variables of high-mountain 
streams and gullies have been established, according to Le Chatelier's 
principle, the dependent variables should adjust in such a way as to 
increase the overall power loss, to a maximum as the system moves 
· toward equilibrium. But what is equilibrium for a particular river 
system? If the river is considered to be an erosional and transport-
ing system, equilibrium is reached when all points in the river are 
at the same elevation and there is no potential energy in the system. 
This ultimate equilibrium is probably never reached in nature. The 
concept of the peneplain in the humid erosion cycle and the pediplain 
in the arid erosion cycle is the closest natural approximation. Much 
in nature is meta-stable equilibrium; the river system is 
not at stable equilibrium but has reached a point where the river is 
transporting the same volume of sediment as is being delivered to it. 
equilvant to Davis's concept of g!ade (Davis, 1902) and Hack's 
· concept of dynamic equilibrium (Hack, 1957). When the independent 
variables of a river system are kept constant, the system tends to 
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towards this meta-stable equilibrium and fluctuates around this point 
until the independent variables of the system change. 
The dependent variables in the high-mountain streams and gullies 
) 
in the Cass basin number in the hundreds. However, only the major vari-
ables and their adjustment to the independent variables will be discussed 
here. The major dependent variables are channel form, channel width and 
depth, channel slope, channel roughness, water velocity, suspended sedi-
ment, and bedload. 
The channels of the high-mountain streams and gullies are irreg-
ular. Stream discharge through the channels is not strong enough to 
erode the bedrock appreciably or move the boulders found in the channel 
sediment. The water flows around this material, forming an irregular 
channel. An exception is where the high-mountain stream or gully fol-
lows a zone of structural weakness; there the channels are straight, 
No quantitative studies were made of the characteristics of the 
high-mountain streams and gullies of the basin, However, they seem to 
be very similar to the streams studied by Miller (1958). His quantita-
tive results are probably close to the results that would be obtained 
in the Cass River. These can.be referred to for approximate quantita-
tive values. The channels of the high-mountain streams of the basin 
are deep and narrow; compared to the other channel types in the Cass 
valley they have a low width-depth ratio. The slopes of the channels 
are steep and small waterfalls are common. The channel surface is 
very rough; Manning's roughness coefficient is estimated at 0.40. 
Nevertheless,. water velocity is high compared to other channel types 
because of the steep slopes and the great depths. Suspended sediment 
in the high-mountain streams varies. After a heavy rain or when 
103 
abundant sediment is dC'dvered, the suspended-sediment load is high. In 
between these events, the suspended S(~diment is only a few parts per mil-
lion by weight. Most of the bedload moves in times of high discharge or 
when the sediment is available. The larger particles of the bedload can 
be moved only during times of extremely high discharge, and many of the 
boulders may not be moved even then. 
The gullies of the basin are similar to the high-mountain streams, 
with one exception. The gullies flow only for short periods of time after 
a heavy rainfall or when water is available. The gullies usually have a 
large suspended-sediment load and bedload. 
Confined bedload channels other than high-mountain streams and 
gullies are rare in the Cass basin. The basin has one artificial chan-
nel used to take water from the Cass River; it is a confined bedload 
channel. The Cass River is also confined as it passes under a highway 
bridge and a railway bridge. 
Discussion 
The confined bedload channels of the Cass River form a system 
characterized by an abundance of energy. Relief is high resulting in 
potential energy, which is changed into kinetic energy as the water 
moves down the valley. Part of this energy is lost in heat friction 
but enough remains so the confined bedload channels can easily carry 
the suspended sediment and most of the normal bedload delivered to 
them. 
Stream shape in the high-mountain streams and gullies is adjusted 
to move the larger particles of its bedload. The steep channel slopes, 
the high water velocity, and the great channel depth are all adaptions 
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that aid in the movement of large boulders. The large roughness coeffi-
cient is due to the large boulders lining the stream channels. This 
roughness increases shear, which both increases the hydraulic pressure 
applied to the large particles and increases the erosion of the channel 
bottom. These adjustments make it possible to move large boulders in 
the bedload by decreasing the power loss of the water and suspended 
sediment. It also increases its erosion because energy is not needed 
to move the smaller sediment and is needed for erosion and movement of 
large boulders. This combination of dependent variables produces the 
maximum power loss in transporting and eroding sediment, and it moves 
the streams and gullies toward ultimate equilibrium at the fastest pos-
sible rate. 
Unconfined Bedload Channels 
Introduction 
All channels that under normal stream discharge are subdivided 
by midchannel bars are known as braided channels (Figure 20). The term 
11unconfined bedload channels," as used here, means more than braided 
channels. The term is used to describe a particular type of meta-
stable channel system that develops to handle the transport of bedload. 
The channels of this system are generally braided. However, some sec-
tions of the system may have only one channel (Figures 21, 22, and 23), 
The two types of unconfined bedload channels will therefore be referred 
to as "braided sections" and "semi-straight sections." 
Independent Variables 
Precipitation.--Three independent variables are important in the 
unconfined bedload channels in the Cass River. The first independent 
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Fig. 20. Part of the braided channel section of the Cass 
iver. The photograph was taken looking northwest upstream from 
he mouth of the river. The pipe in the foreground is the staff 
auge for station 7. 
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Fig . 21, ..... ....,cross sect i ons of hydrologic stations 1) 2 , 3> 4., 
taken between the riffle and pool sections of each section . 
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Fig. 22.--Cross sections of hydrologic stations 6, 7, 8, 9, 
and 10, taken between the riffle and pool sections of each station. 
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Fig. 23.--Cross sections of hydrologic stations 11, 12, 13, 
14, and 15, taken between the riffle and pool section of each station. 
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variable is precipitation. As was true of high-mountain streams and gul-
lies, all of the water delivered to the braided part of the Cass River 
comes directly or indirectly from precipitation. Most of this water is 
from indirect sources. It is estimated that, excluding the large ground-
water flow system, more than 96 percent of the water reaching the braided 
channel part of the Cass River is from high-mountain streams, gullies, 
and small tributaries. Very little of the total discharge comes from the 
small groundwater flow systems because they do not intersect the braided 
channel part of the Cass River. Only a small part of the total surface 
discharge is from overland flow. Direct precipitation probably accounts 
for less than 1 percent of the total discharge. This means that, exclud-
ing groundwater, almost all of the water in the braided part of the Cass 
River is derived from tributaries and high-mountain streams. 
Sediment Source.--The second independent variable is sediment 
source. There are three important sources of sediment for the braided 
part of the Cass River. The first and most important is the bedload 
and suspended load delivered by the high-mountain streams. An esti-
mated 80 percent of the sediment delivered to the braided section of 
the river is from this source. Generally the sediment delivered from 
the high-mountain streams is coarse, angular, and poorly sorted. Its 
size distribution is similar to the sediment distribution at hydrologic 
station 15 (Appendix E). 
The second important source of sediment from the braided part 
of the Cass River is the sediment transported by mass movement from 
adjacent.high~angle fans, moderate-angle 0 fans, and bedrock hillslopes. 
This sediment is delivered to the braided channels or to. the low-angle 
fan that forms the flood plain of the braided section of the Cass River. 
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About 15 percent of the sediment of the braided part of the Cass River 
comes from this source. This sediment is poorly sorted and angular. 
Its size distribution is similar to that of the sediment delivered by 
the high-mountain part of the Cass River. 
The third important sediment source is the suspended load and 
bedload of the gullies flowing into the Cass River. They are probably 
responsible for approximately 5 percent of the sediment in the braided 
part of the Cass River. The sediment delivered from the tributaries 
is predomiriantly silt; medium sand ls the coarsest sediment delivered. 
Biological.--The third set of variables in the braided part of 
the Cass River is related to the activity of man. A railroad and a 
highway bridge have been built across the river, wood and concrete 
erosion-control devices have been built in two areas along the river, 
diverting several cubic feet of discharge from the Cass River to an 
artificial channel, and gravel pits have been dug into the Cass River 
flood plain in one area. 
The other two common independent variables will not be con-
sidered. Structural control is not important in the braided channels 
of the Cass River. Groundwater flow is important but, in this system, 
groundwater is a dependent variable. 
Dependent Variables 
General.--The dependent variables of the braided part of the 
Cass River, like the dependent variables of the high-mountain streams 
and gullies, number in the hundreds. Of ~hese dependent variables a 
few are important in understanding the braided-channel system. These 
variables are the type and characteristics of the sediment in the 
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stream bed and the flood plain, the groundwater recharge and discharge 
areas of the channel, the channel width, depth, and discharge, the 
water velocity, the channel slope, and roughness~ the velocity ratio 
of the channels, the width-depth ratio of the channels, the discharge-
depth ratio of the channels, the bedload of the channels, and the sus-
pended sediment carried by the channels. 
All the quantitative studies made in the Cass River basin were 
made on the braided part of the river. Accordingly, more information 
is available on the dependent variables of:the unconfined bedload chan-
nels than on the other channel types found in the basin. The most 
extensive of these quantitative studies is that of sediment. 
Sediment is the major factor controlling channel roughness. In 
addition, if there are changes in suspended load and bedload along the 
river, the changes must be due to interaction with the stream bed and 
flood-plain sediment. Finally, the sediment of the flood plain and 
stream bed helps control the width and depth of the channel. 
The large groundwater flow system may be considered as either a 
dependent or an independent variable of the braided channels. The water 
of the large flow system moves through and is recharged from the 
moderate-angle and low-angle fans. However, most of the water from 
the moderate-angle fans flows into Grasmere Stream rather than into 
the braided channels. The groundwater recharge and discharge affect-
ing the braided channels is the water moving to and from the low-angle 
fans. Because these fans were built by the sediment deposited from 
the braided channels and because much of the groundwater recharge is 
from surface-water flow, groundwater is considered a dependent variable. 
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The areas of positive and negative groundwater pressure are given on 
Figure 13. 
A major source of information about the variables of the braided 
channels was the quantitative hydrologic studies. The techniques used 
to measure and calculate these variables are discussed in the field and 
laboratory studies section of this report. Only the results obtained 
from these studies and related information will be considered here. 
Discharge, the rate of water movement across the braided channel 
part of the Cass River, varies both in time and in distance. The full 
range of flow variation in time was not measured. However, it is esti-
mated that the discharge range at the mouth of the Cass River is between 
25 ft3/sec and 200 ft3/sec with a normal flow range between 40 ft3/sec 
and 60 ft3/sec. Discharge fluctuations are large and a 10 ft3/sec change 
in flow in a single day is not uncommon. Discharge seems to be highest 
in the spring and early summer and lowest in the late sunnner and fall. 
Flood discharges occur relatively often but are of short duration. 
Variation in discharge with distance along the braided part of 
the Cass River is large. Tributaries affect this variation a little 
but the groundwater recharge and discharge is the most important fac-
tor controlling longitudinal discharge variations. The longitudinal 
variations along the braided channels of the low-angle fan have been 
given in the discussion of the large groundwater flow system. 
The width of the braided channels is much greater than the 
width of the high-mountain streams and gullies {Figure 24). The width 
of the Cass River is between 20 ft and 40.ft during moderate flow. 
Much wider channels are common during flood discharge. The channels 
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Fig. 24.-~The channel geometry in the braided section of the 
Cass River. The photograph was taken looking north from a point just 
above hydrologic station 4. Note the high width-depth ratio of the 
channel and the roughness of the water surface. 
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also tend to be wider in areas of groundwater discharge and narrower in 
areas of groundwater recharge. 
The braided channels are commonly shallow compared to the other 
kinds of channels in the basin. During moderate flow, the normal depths 
are l ft to 1.5 ft. During flood stage; depths are greater but even 
then, the channels are shallow considering the large total discharge. 
The channels are deeper in areas of groundwater discharge and shallower 
in areas of recharge. 
Average velocity'of the braided channels is directly related to 
channel shape and total discharge. Average velocity increases in areas 
where depths and discharge increase and decreases in areas where width 
increases and depth and discharge decrease. Average velocities mea-
sured in the braided channels range from 3.1 ft/sec to less than 0.5 
ft/sec. During floods the average velocity probably reaches 6 ft/sec. 
The average velocity is slightly higher in areas of groundwater 
recharge than in areas of discharge. 
Maximum channel depth and maximum water velocity generally fol-
low the same trends as the average depth and average velocity. The 
deviations from this general trend will be considered in the discussion 
of the velocity ratio and the depth ratio. 
The channel bed forms found in the braided channels are a pro-
duct of other hydrologic variables. With the exception of a few areas 
sheltered from. the mainstream of water movement, all the flow in the 
braided channels is supercritical turbulent flow, and the sediment is 
coarse gravel. As is common in this type of fluvial environment riffles 
and pools are the dominant channel bedform. Occasional ripples and 
dunes form in some of the sheltered areas with finer sediment but 
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these cover less than 2 percent of the channel-bed area. The riffles and 
pools are spaced at intervals at from 1 to 7 stream widths. The average 
water velocity of the pools is slow compared to that of the .riffles. The 
slope of the bed in the riffles is steep, whereas the bed in the pools is 
flat. 
Hydrologic Ratios.--The data from the hydrologic studies was used 
to plot the individual channel ratios and the hydrologic cross-section 
ratios against distance measured from the mouth of the Cass River. It 
was hoped that these plots would show the variation of the five variables 
along the braided channel and that a mathematical equation could be com-
puted to illustrate this variation. 
The deviations in the plots of the hydrologic ratios for both the 
individual channels and hydrologic sections was so great. that without 
much more data a mathematical curve representing the plot would be mean-
ingless. The information was sufficient however to show some general-
ities about variations in the ratios. These will be included in the 
discussion of the individual ratios. The plots of the hydrologic ratios 
against distance are not included in this report. However, the data 
from which they were plotted is listed.in Appendix G and H. 
The hydrologic ratio used to describe the braided channels is 
the velocity ratio, the ratio of the average velocity to the maximum 
velocity in a channel. It forms a dimensionless parameter that indi-
cates the rang~ of water velocities. 
The velocity ratios computed for the braided channels have an 
average value of about 0.6, with most of the ratios falling between 0.3 
and 0.8. From the head of the Cass River the velocity ratios increase 
slightly from hydrologic station 15 to station 7 (Figure 1) and decrease 
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slightly from station 7 to the mouth of the river. Velocity rates com-
puted at hydrologic sections across riffles seem to be slightly higher 
than those computed for pool or intermediate sections. No marked dif-
ference was found between the velocity ratios computed for hydrologic 
sections at pools ~nd intermediate sections. 
The velocity ratios of the individual channels taken separately, 
are close to the velocity ratios calculated for the hydrologic sections. 
The range of values obtained is much larger however. Also the velocity 
ratios do not decrease near the mouth of the Cass River but continue to 
increase the entire length of the braided section of the river. 
The depth ratio is the second ratio used to describe the charac-
teristics of the braided part of the Cass River. It is the average 
channel depth divided by the maximum depth. It forms a dimensionless 
parameter that indicates the range of depths in a channel cross section. 
The depth ratios computed for hydrologic sections in the braided 
channel have an average value of about 0.5> with most of the ratios fall-
ing between 0.3 and 0.8. From the upper end of the braided channels the 
depth ratio increases slightly between hydrologic station 15 and station 
8> decreases between station 8 and station 7, and is relatively constant 
from hydrologic station 7 to the mouth of the Cass River. Depth ratios 
computed for hydrologic sections across pool and intermediate sections 
seem to be slightly higher than those computed for riffle sections. 
The depth ratios of the individual channels taken separately 
are similar to the depth ratios calculated for the hydrologic sections, 
except that the range of values obtained ~or the depth ratios is larger. 
The third ratio· used to describe the braided channels is the 
I 
discharge-depth ratio, the total di~charge passing through a channel 
117 
divided by the average depth. This parame.ter is used to characterize the 
relationship of both channel width to channel depth and average water 
velocity to channel discharge. Total discharge is the channel width 
multiplied by the average depth and average water velocity, so the 
discharge-depth ratio equals the average velocity times the channel 
width. Any change in the discharge-depth ratio indicates a change in 
channel width, or a change in average water velocity, or both. 
The average discharge-depth ratio for the hydrologic sections in 
the braided channels is about 34 ft2/sec. Most of the ratios computed 
fall between 8 ft2/sec and 138 ft2/sec. From the upper end of the 
braided channel part, the discharge-depth ratios decrease slightly 
. from hydrologic station 15 to station 6 and then increase sharply 
between station 6 and the mouth of the river. The discharge-depth 
ratio is the same :i,.n rifflei:;, pools, and intermediate sections. The 
discharge-depth ratios of the individual channels taken separately 
are similar to the discharge-depth ratios calculated for the hydro-
logic sections. 
The fourth ratio used to describe the braided channels is the 
width-depth ratio. This ratio is used to present the relationship 
between channel width and channel depth when the other variables of 
the channel system are changed. The ratio is computed by dividing 
the total width of the channel or hydrologic section by the average 
water depth. 
The width-depth ratios computed for the hydrologic sections in 
the braided channels have an average value of about 60. The range of 
the computed ratios is from 14 to 233. From the upper end of the 
braided channels the width-depth ratio increases slightly from 
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hydrologic station 15 to station 6, increases sharply from station 6 to 
station 4, and then decreases sharply from station 4 to the mouth of the 
river. The width-depth ratios computed for the hydrologic sections 
across the pool and intermediate sections tend to be larger than the 
width-depth ratios of the riffle sections. 
The width-depth ratios of the individual channels taken separately 
are similar to the ratios calculated for the hydrologic sections. There 
are two exceptions however. The plot of the width-depth ratios against 
distance·for the individual channels does not contain the sharp increase 
and decrease around station 4, and the range of values obtained for 
width-depth ratios is greater for the channels taken individually. 
The fifth and last ratio computed for the braided channels is 
the velocity-depth ratio. This is the average velocity of the water 
passing through the channel divided by the average channel depth. This 
ratio is used to present the relationship between channel velocity and 
channel depth when the other variables of the system are changed. 
The velocity-depth ratios computed for the hydrologic sections 
in the braided channels have an average value of about 5 sec-1. The 
range of the computed ratios is from 1.3 sec-1 to 10.7 sec-1. From the 
upper end of the braided channels the values computed for the velocity-
depth ratios increase slightly from hydrologic station 15, to the mouth 
of the Cass River. The velocity-depth ratio computed for the hydrologic 
sections across the riffles tend to be larger than the ratios computed 
for pool and intermediate sections. No marked difference was noted 
bet~een the velocity-depth ratios of the pool section and the ratios 
of the intermediate sections. 
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The velocity-depth ratios of the individual channels taken sepa-
rately are similar to the ratios calculated for the hydrologic sections, 
but have a slightly larger range of values. 
The channel slope of the braided channels varies from 2 to 5 
degrees. The channel in longitudinal cross section is slightly concave 
with the steepest slope near the head and the smallest slope angle near 
the mouth of the Cass River. The channel slope angles are slightly 
steeper over the riffles than over the pool areas of the stream. The 
variation between the two areas is generally less than l degree. 
Suspended Sediment.--Suspended sediment is an important depen-
dent variable of the braided channels, because most of the fine sedi-
ment is transported as suspended sediment. High suspended load 
increases the viscosity and specific weight of the waters flowing 
through the Cass River. This in turn increases the shear which 
increases bedload transport. 
For purposes of discussion of suspended-sediment transport, 
the surface water movement of the braided channels can be divided 
into two types of .flow conditions: low-stage and high-stage flow 
conditions. 
Low-stage flow conditions are -found in the stream 95 percent of 
the year. As the name implies, this condition is therefore present when 
the stream is at normal or low flow. At low stage little or no sus-
pended sedimen~ is carried. No samples collected during contained more 
than 100 parts per million suspended sediment. The suspended sediment 
collected is no coarser than fine sand, and the sediment level is so 
sparse that the bottom of the channel can be seen even in the deepest 
parts. 
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High-stage flow conditions exist during the remaining 5 percent 
.of the year. This condition usually occurs in the spring of the year 
or when the stream is swollen after a heavy rain. During high stage, 
sheet wash and erosion along the base of the high-angle fans increases 
the amount of suspended sediment available for transport. The suspended 
sediment in the water of the Cass River increases dramatically during 
the high stage. The samples collected show a range of suspended sedi-
ment approaching 2000 parts per million. The channel water becomes 
murky and brown and the size of the particles carried in suspension 
increases to coarse sand. Small pebbles are common above the stream 
bed where saltation particles are hard to distinguish from suspended 
sediments. 
Bedload Sediment.--Bedload movement includes all the material 
rolled, bounced, or slid along the bottom of a river channel. Two 
types of bedload movement are found in the braided channels. These 
types are discussed in the discussion section. 
The first type of bedload movement is scour and roll. · This 
method of bedload 111ovement is more important than it first appears. 
Its affect on large boulders is limited, but for those medium-sized 
boulders which can almost be rolled by the force of the water, this 
process is extremely.important. Once the boulders are moving, less 
energy is needed to keep them in motion, and the force of the water 
may be enough to keep the boulders rolling for some distance. 
The importance of the scour and roll method of bedload move-
ment can only be approximated. No method.has been.devised to test its 
importance in the field or laboratory. 
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The second type of bedload movement found in the braided chan-
nels is fraction or shear bedload. The potential energy for transport-
ing sediment is changed to shear energy, which in turn produces the 
tractive force developed bepween the moving surface water and the 
channel bank (Bagnold, 1966). This bedload type is the one normally 
considered in bedload studies and is probably the most important type 
at work in the braided channels. Shear bedload movement is believed 
to be the bedload movement controling the shape.of braided channels. 
However,·as no way was found to distinguish the sediment transported 
by the two different methods, the bedload data collected probably 
includes sediment carried both ways •. The techniques used to study 
bedload movement are discussed in the field and laboratory section 
of this report. 
The conditions described as high-stage flow and low-stage flow 
can be used to differentiate bedload movement as well as suspended 
sediment movement. In the braided channels an estimated 5 percent of 
the total volume of bedload is moved during low-stage flow conditions. 
Most of the sediment transported is coarse pebbles or smaller, and the 
greater part of the sediment volume is transported when the discharge 
of the river is rising. High-stage flow in contrast is responsible 
for about 95 percent of the volume of sediment carried by the braided 
part of the Cass River. The total volume of the bedload sediment car-
ried during high-stage flow is not known but bedload studies indicate 
the volume is very high. Boulders l.2 ft in diameter are moved readily 
by high-stage flow. :Particles this large·were moved.30 ft•in a short 
period of high-stage flow. 
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At three SO-boulder study sites, spaced along the Cass River 
(Figure 1) all but 8 percent of the boulders were moved in a single 
summer. Some of the boulders moved 1500 ft. The bedload studies seem 
to indicate that the braided rivers can move almost all the sediment 
particles supplied to them. 
Associated with bedload movement in the braided channels is an 
erosional process, sand blasting. Here stationary material is not 
actually moved but simply worn away by water and sand. This process 
usually occurs on bedrock or boulders too large to be moved as ordinary 
bedload. The natural sand-blast process is not an important means of 
bedload movement in the braided channels. Although the process is cer-
tainly at work, it is only effective when the river contains an abun-
dance of suspended sediment (high-stage flow). 
Roughness.--Roughness is an important independent variable of 
the braided channels. Roughness in the Cass River is a function of the 
size, shape, and distribution of the particles in the river bed, the 
bedload and suspended load, and vegetation in the channel (Figure 25). 
In the braided channels, the particles are by far the most important 
controlling factor. 
The roughness of the braided channels are expressed in terms 
of the Manning roughness coefficient (Chow, 1959, p. 108). This coef-
ficient is 'found by comparing the braided channels of the Cass River 
with pictures of channels of known roughness (Rasmer, 1929). By this 
method the Manning roughness coefficient was estimated at about 0.035 
at the mouth of the Cass River and slightly higher farther.upstream. 
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Fig. 25.--The contact between the moderate-angle fans and the 
alluvial fans over which the braided section of the Cass River flows. 
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Discussion 
Introduction.--The unconfined bedload channels are characterized 
by a balance of the moderate available energy and a large volume of 
coarse bedload. The dependent variables of the system adjust to increase 
the systems ability to transport bedload in order to give the system maxi-
mum total power loss. The key to understanding this system is understand-
ing the mechanisms of braiding. 
Braiding.--Braiding is the process by which a river adjusts its 
dependent variables to the independent variables of sediment load and 
·total discharge in order to increase the transport of bedload. Two 
types of braiding occur in nature. They are competence braiding and 
capacity braiding. In competence braiding the river system has 
adjusted to obtain the competence necessary to move the large par-
ticles delivered to it. In competence-braided rivers the large par-
ticles are the power bottleneck,.and the system has abundant energy 
to move smaller particles. Most braiding in gravel rivers is compe-
tence braiding. 
Capacity braiding occurs in rivers that have adjusted to move 
a volume of bedload of a size well below the competence of the river. 
In capacity braiding the power bottleneck is the amount of sediment of 
a particular size range. The system may have no trouble carrying 
larger or smaller particles. Braided sand rivers are commonly capac-
ity braided. Combinations of competence and capacity braiding occur 
in nature when particular sediment loads are avilable to a river. 
Idealized Braiding.--In natural channels .the potential energy 
of water is transferred'to bedload particles by the shearing of water 
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over the channel bed. In braided channels shear is increased, and there-
fore the stream's competence and capacity to move bedload is increased. 
Understanding how braiding helps the river channel obtain maximum power 
loss can best be approached by making several simplifying assumptions 
about the conditions in the river. The first. assumption is that some 
of the independent variables of the system do not fluctuate with time. 
This excludes the long-term fluctuations, and as well as the short-
term fluctuations, which occur in every part of every river system, 
and change slightly the conditions of a channel section from one second 
to the next. The second assumption that must be made is that all the 
sediment moved as bedload is exactly the same size, shape, and density, 
and that each particle acts as an independent unit. The third and last 
assumption is that no independent variables other than sediment and dis-
charge volume affect the braiding mechanism. If these assumptions hold, 
then shear will be relatively constant along the bed of the river chan-
nel. 
The most efficient use of shear energy occurs in the idealized 
river system when just enough energy is delivered to the system to move 
the bedload sediment. If less energy is delivered, the bedload will 
not move; and the efficiency of the river in moving bedload is zero. 
If more energy is available than is needed to transport the bedload 
then the overall power loss will decrease. 
The characteristics of the idealized river determine the energy 
available to move bedload. Tractive force or shear is dependent on 
channel width, channel depth, water density, and water viscosity. 
Increased width means increased wetted perimeter and an increase in 
the total shear energy available. Increased velocity and viscosity 
126 
mean increased shear competence and therefore increased maximum size of 
sediment moved. A river will have the best possible bedload movement 
conditions when it has a channel just deep enough and a water velocity 
just fast enough to move its bedload and a channel that is as wide as 
the discharge will allow. The idealized power loss concept can be 
expanded to include real rivers, if the three assumptions made for 
the idealized river are eliminated and the effect of this elimination 
can be shown •. 
In contrast to the idealized river, the variables of the uncon-
fined bedload rivers fluctuate with time •. The long-term fluctuations 
are due to changes in the volume of water delivered to the river. This 
change causes changes in the dependent variables in the river system, 
which in turn cause long-term changes in the shear energy available to 
move bedload. Short-term fluctuations in available shear energy are 
caused by small variations in stream flow. These small variations 
produce a range of values for available energy rather than a single 
value. In the idealized river the particles being transported as bed-
load are all the same size. In a real river the particles vary in size; 
the bedload delivered to each river has a particular frequency distribu-
tion. 
The third assumption, that no independent variables other than 
sediment and discharge control the river, does not hold in the true 
river channels. The idealized bedload channels can be modified how-
ever to include other independent variables so that they will more 
closely approximate conditions found in real rivers. 
There is a combination of variables that increases bedload to 
give maximum power loss to the system. This combination is hard to 
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distinguish in real rivers. However, with this combination, most of the 
boulders move during the biggest floods, yet the least energy is deli-
vered to the smaller and less abundant particles. Maximum power loss 
conditions vary with discharge. The river cannot adjust instantaneously 
to changes in discharge, however. So the river adjusts to the discharge 
under which most bedload is transported. In most braided rivers most 
bedload is transported at discharges that are exceeded slightly less 
than 3 to 5 percent of the time. Braided rivers which have extremely 
high flood stages may adjust for efficient transport of bedload to 
give maximum power loss during flood conditions. 
The characteristics of the real bedload rivers are similar to 
those of the idealized unconfined bedload river. The water depth, 
water velocity, and water viscosity adjust to the minimal requirements 
needed to move the bedload. The stream width adjusts to a maximum to 
increase the total amount of shear energy available. The braiding 
process is used by a river to approach the conditions of ~aximum 
efficiency in the use of the energy available to transport bedload. 
The braiding process forms a meta-stable equilibrium position 
that evolves and maintains itself by a series of negative-feedback 
mechanisms that increases bedload movement in order to obtain maxi-
mum power loss for the system. The competence-braiding process is 
characterized by multiple channels and high width-depth ratios. 
Braided channels use deposition and erosion to develop a slope that 
transports maximum bedload under the conditions where most of the 
bedload is transported. Once the slope has been reached, selective 
deposition controls the width and depth of the stream. The large 
bedload particles can be carried only part of the time. When the 
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energy is not available the large particles rest on the bed and the water 
must flow around them. This leads to the shallow water, the wide chan-
nels and the multiple channels characteristic of braided rivers. Feed-
back also occurs from the other direction. Maximum stream width is 
limited by the depth and velocity needed to move the bedload. The 
water velocity of the river system, in turn, is controlled by the slope 
of the channel and the total discharge available. As long as no other 
independent variables affect the unconfined bedload channel once the 
braiding'is established, the slope, the width-depth ratio, and water 
velocity remain the same. If more sediment is delivered that can be 
moved by the river, the whole bed aggrades. If less sediment is deli-
vered than can be handled by the river, the whole river degrades, but 
the general character'istics of the unconfined bedload river remains 
constant. 
Capacity braiding is similar to competence braiding. As the 
energy available to move bedload fluctuates, the capacity of the river 
to carry a particular size of sediment fluctuates. When an abundance 
of a given size of sediment is available, the fluctuations in capacity 
act in the same way as the fluctuations in competence in a competence-
braided river. This capacity control keeps the independent variables 
within a small range of values by negative feedback •. The.resulting 
braided system has the same general characteristics as the competence-
braided system. 
Unconfined bedload channels increase movement to obtain maximum 
power loss. Braiding results in a meta-stable equilibrium in those 
parts of the river where bedload transport is much more important than 
suspended-load transport and where channel widths are not restricted. 
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Not all unconfined bedload channels are braided. Width-depth ratios 
decrease to close to those found in meandering channels. The varia-
tions are due to modifications of the system by independent variables 
other than discharge and sediment size. These modifying independent 
variables vary in each river and must be established on an individual 
basis. A braided river may be aggrading, degrading, or remaining rela-
tively constant, but it will remain in its meta-stable condition, main-
taining the same relationships between its independent and dependent 
variables as long as discharge and size distribution of the bedload 
remain constant. 
The unconfined bedload channels in the Cass River are slowly 
aggrading during low flow at the present time. About 70 percent of 
the total length of this part of the river is braided and the rest is 
semi-straight. During flood almost all of the channel is braided. 
Braiding Modifications.--Several independent variables modify 
the braided part of the Cass River. Groundwater channel modification 
and riffle-and-pool mechanisms, however, are the two most important 
of these modifying mechanisms. 
Modification.of channels by groundwater is apparently respon-
sible for· most of the semi-straight sections in the braid~d part of 
the Cass River. During low flow the braiding process is modified to 
produce deep, narrow, individual channels (the semi-straight sections) 
in areas of groundwater recharge. Whereas wide, shallow cross sections 
develop in areas of groundwater discharge. The exact mechanisms by 
which groundwater modifies channels is not known. It is postulated 
that negative groundwater pressure reduces shear by decreasing 
suspended-sediment load and increases the force holding the grains 
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1n place by both the mud-seal effect and by negative groundwater pressure. 
This makes the bedload in this part of the channel harder to move, and the 
channel must increase depth and decrease width in order to move even 
moderate-size bedload particles. In areas of groundwater recharge posi-
groundwater-pressure gradients make the bedload particles easier to 
and allow the river to develop its characteristic braided shape. 
During times of high discharge, groundwater is not important because 
grou~dwater pressure is too small to be effective when compared to 
increased energy available to move bedload. 
The second modification of the unconfined bedload channels is 
riffle and pools that develop in conditions of low flow. How they 
affect the efficiency of the river system is unknown but it is thought 
that the riffles and pools are a modification of the braiding process 
to help the stream move bedload when the discharge is lower than bank-
The braiding process adjusts the channel to move bedload best at 
bankfull discharge. Steep slopes and positive groundwater pressure 
the riffle areas at times of discharge lower than bankfull. 
These help the bed1oad move easily from the riffled areas. Once the 
particles are in motion less energy is required to keep them in motion 
the stream, decreases the slope of the pool areas. The spacing of 
the pools and riffles is controlled by the average distance the bedload 
particles move in a single jump. Evidence indicates that bedload par-
ticles do move in jumps approximately the distance between riffles. In 
their study of Seneca Creek, Maryland, Le~pold, Wolman, and Miller 
(1964, P• 208) found that bedload particles jump from riffle to riffle 
With only a few of the particles falling between riffles. Differing 
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sediment distributions explain why riffles are sometimes evenly spaced 
and sometimes unevenly spaced. If the postulated mechanism works, 
riffles and pools increase the volume of bedload moved by the braided 
channels during times of low or normal flow. During times of high dis-
charge riffles and pools are completely drowned out. 
Conclusions.--In conclusion, unconfined bedload channels use 
moderate amounts of energy in the braiding process to increase the 
transport of bedload and in this way reach the maximum power loss pos-
sible, This meta-stable condition continues as long as bedload remains 
a power bottleneck, 
Suspended-load Channels 
Introduction 
A suspended load channel is defined as a segment of a river in 
which meta-stable equilibrium is established primarily to increase trans-
port of suspended sediment •. The river system uses the process of meander-
ing to obtain this meta-stable equilibrium position. Leopold, Wolman, 
and Miller (1964) classify any river as meandering if it has a single 
channel and its length is more than 1.5 times the length of its valley. 
Here meandering channel is used interchangeable with suspended-load 
channel. 
There are a small number of meandering channels in the Cass River 
basin. Grasmere Stream along the foot of the low-angle alluvial fan is 
the largest meandering section (Figure 1). In addition, several small 
. 
meandering channels drain the small swamps at the foot of the moderate-
angle fans where groundwater discharge occurs. These sections are con-
trolled by four independent variables: sediment source (especially 
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suspended sediment size and volume), water discharge, groundwater, and 
vegetation. 
Independent Variables 
Sediment Source.--The first and probably the most important 
independent variable of the meandering river sections in the Cass basin 
is sediment source. The sediment delivered to the meandering sections 
is fine, mostly clay, silt, and fine sand. This sediment is obtained 
from fluyial bedload and suspended load, wind-blown sand, and organic 
material, and is obtained by the processes of sheet wash and gully, 
tributary, and channel-bank erosion. The sediment carried by sheet 
wash is probably the most important source in the small channels drain-
ing the swamp areas, and bed and suspended sediment from tributaries 
along with sediment obtained from sheet wash is probably the most 
.important source of sediment for Grasmere Stream. Erosion of bank 
sediment is probably not an important process for obtaining sediment 
but it seems to be the major factor controlling the tightness of the 
meander pattern. 
Discharge.--The second independent variable of the meandering 
sections of the Cass River is water discharge. Discharge fluctuates 
with time in the meander sections but the fluctuations are small com-
pared to the braided parts of the Cass River. Average discharge for 
Grasmere Stream is about 8 ft3/sec but, on rare occasions, maximum 
discharge may reach as high as 50 ft3/sec. The small meandering chan-
nels that drain the small swamp areas fl~ctuate even less than does 
Grasmere Stream; a discharge of 0.5 ft3/sec is high for these channels. 
Groundwater discharge is the source for an estimated 70 percent 
of the discharge in the meander systems draining the small swamps of 
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the basin and an estimated 50 percent of the discharge in Grasmere Stream. 
Drainage from gullies and tributaries, sheet wash, and direct precipita-
tion are responsible for the balance of the water delivered to the small 
meandering sections in the Cass valley. Of these, sheet wash and sur-
face drainage are most important. In Grasmere Stream, the balance of 
the discharge comes from the drainage of Lake Pearson and Lake Grasmere, 
surface flow from gullies and tributaries, sheet wash, and direct pre-
cipitation, in about that order of importance. 
Groundwater.--Groundwater is the third important independent 
variable controlling the meander system in the Cass basin. Its impor-
tance is not as obvious as the first two independent variables. However, 
all of the meander river sections in the Cass basin are found in ground-
water discharge areas. Along Grasmere Stream this. discharge is from the 
large groundwater flow system of the moderate-angle fan anq low-angle 
fans. The groundwater discharge into the small streams in the swamps 
is predominately from small groundwater flow systems. The groundwater 
pressure gradients in the areas of the meandering river are thought to 
be moderately high and probably varying slightly in intensity from area 
to area. Both the variations and the pressure gradients of the ground-
water have marked affects on the meandering system. 
The fourth and last independent variable to be considered in the 
meandering sections found in the Cass valley is plant stabilization of 
meander banks. The vegetation that stabilizes meanders is of two types: 
willows and brush, which are found along the end of Grasmere Stream but 
are not important elsewhere in the basin,'and plants of the swamp asso-
ciation, which are.effective in both the small meander systems draining 
swamp areas and in Grasmere Stream. 
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Dependent Variables 
The important dependent variables of the meandering section of 
the Cass River are similar to those in the braided sections. The 
meandering channels in the Cass basin are narrow and deep compared to 
the braided channel channels, and the resulting width-depth ratio is 
low. An easily distinguished talweg is found along most of Grasmere 
Stream. The talweg is hard to distinguish in the other meandering 
channels. Water velocity in the meandering channels appears to be 
much lower than in the braided channels. The slope of the meandering 
channels is always less than 1 degree. In Grasmere Stream the bedload 
particles are as large as coarse sand, but in the other meandering 
cahnnels in the basin, coarse silt and fine sand are the only bedload 
particles. The amount of suspended load in the meandering channels 
is small most of the time. About 5 percent of the time the amount of 
suspended load may be as great as that carried by the braided channels. 
Discussion 
General.--The meandering channels in the basin are an adaption 
of nature that conforms with Le Chatelier's principle. By.the process 
of meandering a river can reach a meta-stable equilibrium state where 
erosion and transport of suspended sediment is increased to a rate that 
gives the system a maximum power loss. Le Chatelier's principle and 
the power-loss concept, as they apply to a meandering channel, can best 
be understood by examining the process of meandering in a hypothetical 
rive.r. 
Rate Concept.--Before discussing the hypothetical river, the 
rate concept must be considered. The rate concept can be stated simply 
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the rate at which work is done is inversely related to the 
energy to do work. The faster work is done, the lower the effi-
in using energy, and the lower the rate of work, the higher is 
the efficiency. The rate concept is grounded on the idea of reversible 
Reversibility·, a basic concept of thermodynamics, is 
defined in the following way: 
If after the process is completed, it can be made to retrace in 
reverse order the various states of the original. process, if all 
energy quantities to and from the surroundings can be returned 
to their original state (work returned as work, heat returned 
as heat, etc.), then the process is externally and internally 
reversible (Faires, 1962). 
Reversible work is the most efficient way to do work, because no 
energy is lost from the system as heat, friction, or internal energy. 
Completely reversible processes, however, do not occur in nature. 
Processes that occur at infinitesimally slow rates, however, can 
approach reversible conditions. The faster the process, the farther 
the process is from being reversible, and the lower the efficiency of 
the process is. But, how does this relate to the hypothetical 
suspended-load river? 
Hypothetical Suspended-load River.--Three conditions are essen-
tial in the hypothetical suspended-load river. First, all the sediment 
carried, eroded, or deposited in the river is suspension-load or 
solution-load sediment. The river system carries no bedload. The 
second condition is that three independent variables control the 
river: available sediment (including both sediment in the river and 
in the bank), water discharge, and groundwater. The third condition 
is that the groundwater near the river applies an even upward pressure. 
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conditions form the framework upon which the hypothetical bedload 
river is built. 
The hypothetical river is designed to apply the concept of maxi-
mum power loss. The primary source of the energy added to the system is 
potential energy. Potential energy is changed to kinetic energy or is 
lost as the water and sediment moves to a lower elevation. To approach 
ultimate equilibrium, the hypothetical suspended-load river loses energy 
by eroding and transporting suspended sediment and by moving water. The 
size and.shape of the hypothetical suspended-load river is controlled 
primarily by discharge and internal water-filament movement and second-
arily by the groundwater pressure and the amount of the suspended load 
particles. 
Consider the hypothetical suspended-load river under two condi-
tions. First, assume that the river is carrying no suspended sediment 
and that the river's total work is erosion and movement of water. In 
this case the maximum power loss is obtained when the river strikes a 
balance between water-filament movement and the maximum power loss of 
the sediment being eroded. The first factor, water-filament movement, 
is internal to the water flowing in the river. The theory behind 
water-filament movement is unknown, but the effect on the hypothetical 
suspended-load river is that water moves with minimum energy loss when 
the radius of curvature in the stream channel is about twice the width 
of the stream. Water-filament movement is controlled by the total dis-
charge and total width of the river. The second factor is the maximum 
power loss for sediment. The river moves toward the lowest possible 
slope that will erode the sediment of the river bed. This decreases 
the rate at which energy is transferred from water to the suspended 
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sediment and therefore increases the power loss for the entire system. 
The hypothetical suspended-load river that develops has symmetrical 
meanders with a radius of curvature approximately twice the channel 
width. 
The second possible condition of the hypothetical river is that 
it is eroding and transporting suspended sediment and moving water. 
The maximum power loss of the system results from a balance between 
several factors. The first is the internal water-filament movement; 
it is essentially the same as in the eroding channels. 
The second factor is an application of the rate concept. The 
river tends to decrease its slope as.much as possible, so that the 
rate at which energy is used is the minimum needed to transport the 
suspended sediment. ·rn this condition suspended sediment is moved 
with the most efficient use of energy. This results in the greatest 
possible power loss in the system. 
The third factor affecting the choice of the hypothetical chan-
nel is the size of the particles carried in suspension. The river must 
maintain a minimum energy level to keep sediment in suspension. The 
source of this energy is water turbulence, which is directly controlled 
by water velocity and channel roughness. Water velocity is dependent 
on channel slope, assuming that the cross section of the river channel 
is relatively constant. The size of the particles carried in suspension 
sets a minimum channel length that must be maintained by the river. 
The fourth factor affecting the choice of the hypothetical chan-
nel is groundwater. The hypothetical suspended-load river is in an area 
of positive groundwater pressure •. However, small local groundwater sys-
tems develop between channel meanders and are superimposed on the 
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regional groundwater system. The combined groundwater systems form a 
negative groundwater gradient on the upstream side of the river meanders 
and positive groundwater gradients on the downstream side. Mud-seals 
develop in the areas of negative groundwater pressure and stabilize the 
upstream side of the meanders. This increases the size of the meanders 
and is especially important in balancing the effect of the water-
filament movement in water carrying abundant suspended sediment. This 
second condition of the hypothetical suspended-load river is the one 
most commonly found. The point at which the system has maximum power 
loss forms a center around which the meta-stable equilibrium of 
suspended-load rivers develop. The hypothetical river adjusts its 
meanders and erodes or deposits until it is transporting exactly 
the amount of suspended sediment delivered to it. Negative feedback 
keeps the hypothetical river at this meta-stable equilibrium until 
the discharge or sediment load changes. 
A modified form of the hypothetical suspended-load river can 
be adjusted to conditions slightly varied from those of the hypotheti-
cal river. Two of the modifications are especially important, the one 
that permits bedload transport and the one that permits differential 
groundwater pressure. 
One of the resulting modifications of the hypothetical river 
that permits the transport of bedload is ripples and dunes. The power 
bottleneck of the hypothetical suspended-load river is suspended sedi-
ment, and this is the factor.controlling the relationship between the 
dependent variables. Although the wateraepth, .water velocity, and 
other variables are established for transport of suspended sediment, 
they 'still cause shear along the bed, and this shear moves the bedload. 
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Ripples and dunes are bedforms developed to transport a maximum of bed-
load sediment in suspended-load rivers under established conditions of 
water velocity, depth, and viscosity. The bedform that develops depends 
on the condition in the stream. In general, the size of the dunes is 
controlled by the depth of the water flowing in the river channel. The 
bed change from plane bed to small ripples, to dunes, to plane bed, and 
to antidunes as stream power increases. The combination of ripples and 
dunes found in the modified hypothetical river is the arrangement that 
is most efficient in transporting bedload sediment under the conditions 
in the channel. 
Another result of the modification of the hypothetical river to 
transport bedload is riffle and pool systems. Pools or deeps develop 
around meander curves of the river, and riffles or shallow areas develop 
between meander curves. This modification develops to take maximum 
advantage of the water-filament movement to produce shear and increase 
the efficiency of the modified hypothetical river in transporting bed-
load. The riffles and pools of the hypothetical river behave like those 
of the unconfined bedload channels. The main difference is that in the 
suspended-load channels both slope and shear are varied, whereas in the 
confined bedload channels only slope is varied to move bedload. 
One of the conditions of the hypothetical river is that ground-
water applies an even positive pressure throughout the system. When the 
groundwater pressure is not even, the modified hypothetical river adapts 
to compensate for this additional independent variable. The overall 
effect of the differential groundwater pressure is to distort the 
symmetrical meanders of the system into irregular shapes by promoting 
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differential bank erosion. This modification is especially important to 
the hypothetical river if its bank and suspended sediment is extremely 
fine. 
Natural Suspended-load Rivers.--The hypothetical river uses part 
of the potential energy of its water to increase _the transport of sus-
pended sediment and in this way increase the power loss of the river 
system. It is believed that meandering rivers or suspended-sediment 
rivers develop in the same way. in nature. If this is true, the char-
acteristics and mechanisms of the hypothetical river and the meandering 
or suspended-sediment river should be very similar. 
An important variable controlling the size and shape of the 
hypothetical river is the water-filament movement of the water. A 
similar mechanism seems to be present in natural meandering rivers. 
Leliavsky (1955, p, 111-141) found that the consensus of European 
geologists is that helical flow, a helical movement of water fila-
ments, is a dominant factor causing meandering in natural rivers. 
Although denying that helical flow exists in wide rivers, 
Matthes (1941, p. 633) postulates a requirement closely allied 
to it. He indicates that bank cutting and orderly transfer of 
sediment to its place of deposition on point bars were the 
principle requirement for meandering (Leopold, Wolman, and 
Miller, 1964, p. 302). 
Allen (1970, p. 131) states that helical flow is a result of meandering 
not a cause, but he does not question the existence of helical flow. 
Bagnold (1960, p. 18) feels that "incipient break away of the water 
filaments" when the ratio of meander radius to width is about 2 gives 
a minimum flow resistance to meandering c~annels, 
· The most efficient rate of work is one of the major factors con-
trolling the size of the meanders in the hypothetical river. This seems 
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rivers as well. Allen (1965) found a direct corre-
lation between the size (as well as the volume) of suspended sediment 
meandering river and the sinuosity of its meanders (Figure 26). 
Groundwater is the fourth factor or independent variable con-
trolling the size of meanders in the hypothetical river. Most natural 
meandering rivers are found in areas of groundwater recharge. If this 
positive groundwater pressure is universal in natural meandering rivers 
.is unknown. Aerial photographs of tributaries of the Red River of the 
North in 'eastern North Dakota show distortion of the meanders in areas 
of differential groundwater pressure. Harrison and Clayton (1970) 
found that groundwater combined with suspended sediment was important 
in reducing bank erosion in stream-table experiments. 
If the hypothetical river is transporting no suspended sediment, 
total work is erosion, then the size of the meanders should be 
directly related to the volume of discharge passing through the channel. 
Meandering channels cut into ice are among the few natural channels 
which are almost completely erosion channels. Observations of meander-
ing channels on the ice of the Martin River Glacier in Alaska indicates 
that there is a direct relationship between discharge and size of 
meanders. The universality of this relationship is unknown. 
Discharge volume is one of .the independent variables of the 
• _hypothetical river. Consequently, there are distinguishable relation-
ships between discharge and some of the dependent variables of the 
hypothetical river. These relationships are common in natural rivers. 
In considering the hydraulic geometry of stream channels, 
Leopold and Maddock (1953) stresses the importance of treating 
changes at a single place on a stream channel (at-a-station), 
where discharge varies with time, from changes in the downstream 
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Fig. 26.--The hypothetical relation of stream channel stability 
o channel sinousity and character of sediment load (from Allen, 1965). 
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direction, where relationships can be explored for a constant 
discharge frequency. Usually the mean annual discharge is 
taken. 
Their work followed by that of Wolman (1955), Leopold and 
Miller (1956), Hack (1957), Brush (1961), and Wolman and Brush 
(1961), showed that in stream channels existing under a wide 
range of physiographic and climatic conditions the factors of 
width, depth, velocity, stream slope, and load of suspended 
sediment both at-a-station and in the down.stream direction 
could be correlated with discharge (Allen, 1965). 
In addition Ingles (1949) found an empirical relationship between meander 
length and channel width, and Leopold and Wolman (1960) found an empiri-
cal relationship between meander amplitude and channel width. 
The hypothetical river adapts to transport suspended sediment in 
the most efficient manner. In natural meandering channels both bedload 
and suspended load are carried. According to Bagnold (~966) the turbu-
lence that is responsible for moving suspended sediment is distinct from 
the shear that moves bedload in natural rivers. Because the two processes 
are distinct, a river could move a much larger volume of bedload sediment 
than suspended sediment and still be controlled by the power bottleneck 
of moving suspended sediment. It is quite feasible then for the natural 
river to transport suspended sediment even if it is moving bedload 
sediment. 
Conclusions.--The above evidence seems to suggest that the mech-
anisms at work in the real bedload-sediment rivers are the same as those 
postulated for the hypothetical river. If this is ·true, the bedload or 
meandering rivers are in a meta-stable equilibrium and are transporting 
bedload in the most efficient manner possible. Erosion and deposition, 
as well as changes in the dependent varia~les of this system, keep the 
system in equilibrium by negative feedback until the sediment delivered 
to the system changes. Both ~he large and small meander systems in the 
Cass basin would be classified as bedload channels. 
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Transition Channels 
Transition channels are those channels that are near the border-
line between bedload channels and suspended-load channels. Bedload 
channels are adjusted to transport bedload in the most efficient man-
ner possible because maximum efficiency is required to move the bedload 
delivered to the channel. Suspended-load channels are adjusted to move 
suspended sediment in the most efficient manner possible because maxi-
mum effi~iency is required to move the suspended-sediment load. In 
transition channels the sediment of both the bedload and suspended 
load is near the capacity or competence of the system. The channel 
that develops has characteristics of both bedload and suspended-load 
channels. Often they have the characteristics of one type at high 
discharge and the other at low discharge. The Little Missouri of 
North Dakota has channels which are typically transitional. There 





SUMMARY OF CONCLUSIONS 
The following conclusions are drawn from this study. 
1. Three types of fans are found in the Cass River drainage 
basin: high-angle fans, moderate-angle fans, and low-angle fans. The 
high-angle fans are present-day colluvial fans. The moderate-angle 
fans are alluvial fans formed during or right after the last glacial 
advance. The low-angle fans are present-day alluvial fans. 
2. Two types of groundwater flow systems are found in the Cass 
River drainage basin: small and large groundwater flow systems. The 
small groundwater flow systems are perched flow systems in the high-
angle fans along the sides of the Cass River. The large groundwater 
flow system is found in the moderate-angle and low-angle fans in the 
rest of the basin. 
3. In the braided part of the Cass River, the areas having 
negative groundwater pressure have markedly coarser sediment, deeper 
and narrower channels, and fewer numbers of channels than the areas 
of positive groundwater pressure. 
4. Differential positive groundwater pressure is an indepen~ 
dent variable which acts to distort the symmetry of meandering chan-
nels in confined-bedload channels. 
5. The small groundwater flow system may be a major factor 
in sediment transport across high-angle fans. Mud seals·may reduce 
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sediment transport near the top of the fans, whereas positive ground-
water pressure decreases the stability of the lower edge of the fan. 
6. Fine sediment is normally not transported along the surface 
of high-angle fans because it collects in the fans as a mud-seal. 
7. Sediment in braided channels is extremely varied. Either 
extremely large samples or numerous samples must be used to define 
small variations in the sediment. 
8. Computer programs can be used effectively to convert raw 
hydrologic and sedimentologic data into a form that can be more mean-
ingfully analyzed. 
9. The hydrologic ratios; the width-depth ratio, the discharge-
depth ratio, the velocity-depth ratio, the velocity ratio, and the depth 
ratio are believed to be useful in analyzing hydrologic data because 
they are not affected as much by.changes in discharge as are the single 
elements of depth, width, and velocity. 
10. The channels in the Cass River drainage basin are designed 
by nature to obtain maximum power loss, as sediment and water move to 
lower elevations. 
11. Both suspended and bedload sediment is carried by the chan-
nels in the Cass basin. However, the type of sediment that forms the 
power bottleneck. controls the shape of the channel. 
12. The channels in the Cass River basin can be divided into 
two types: bedload channels and suspended-load channels (meandering 
channels). The bedload channels can be further subdivided into con-
fined (braided) and unconfined (straight)" bedload channels. 
13. Riffles and pools are a modification of unconfined-bedload 
channels which increases the transport of bedload sediment when 
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discharge is below bankfull conditions, and a modification of suspended-
load channels which increases efficiency in transporting bedload sediment. 
14. Ripples, dunes, and related bedforms are a modification of 
suspended-load channels to help them transport bedload sediment. 
15. The classification used for the river system in the Cass 
River drainage basin can be expanded to include all rivers. 
APPENDIX A 
COARSE PARTICLE VARIANCE DATA 
Explanations of the table headings used on pages 149 to 291 are 
given below. 
SECTION NUMBER 










= sediment sample station number. 
The numeral before the decimal 
point indicates the sampling sta-
tion; the numeral behind the 
decimal point indicates geometric 
location • 
. 1 = section across riffle • 
• 2 = section across pool • 
• 3 = section across between 
pool and riffle • 
• 4 = section taken from flood 
plain. 
= longest axis of particle measured 
in cm. 
= intermediate axis of particle mea-
sured in cm. 
= shortest axis of particle, measured 
in cm. 
= equivalent diameter; the diameter 
of sphere of volume equal to that 
of particle diameter, expressed 
in cm. 
= roundness of particle. 
= sphericity of particle. 
= intermediate axis of particle, 
divided by the long axis of 
particle. 
= short axis of particle, divided by 
the long axis of particle. 
= long axis of particle, divided by 
the intermediate axis of particle. 
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SEC TI ON NUMBER 1.1 
A 8 C DM RD SPH X V z 
9.40 7.30 2.30 5.40 0.60 1. 739 0.111 0.245 0.315 
9.20 5.20 3.90 5.71 0.60 1.610 0.565 0.424 0.750 
11.co 6.50 2.90 5.92 0.40 1.858 0.591 0.264 Q.446 
6.50 5.20 2.40 4.33 0.40 1. 502 o.soo 0.369 0.462 
9.'50 9.40 7.00 8.55 0.40 1.111 0.989 0.737 0.745 
10.00 8.40 6.10 a.oo 0.50 1.250 0.840 C.610 0.726 
6.80 4.30 2.60 4.24 0.40 1. 605 G.632 0.382 0.605 
5.60 4.20 1.80 3.49 0.30 1.607 0.150 0.321 0.429 
11.00 9.20 4.20 7.52 0.50 1.463 0.836 0.382 0.457 
1.00 6.00 2.10 4.84 0.30 1.446 0.857 0.386 0.450 
a.co 5.00 4.10 5.47 0.20 1.462 0.625 0.512 0.820 
8.10 4.10 3.00 4.64 0.30 1.747 0.506 0.370 0.732 
10.90 7.90 4.60 7 .34 C.50 1.484 0.12s 0 .422 0. 5 82 
4. 9'0 4.40 2.40 3.73 0.30 1.315 0.898 o. 490 0.545 
7.60 2.ao 2.so 3.76 0.40 2.021 0.368 0.329 0.893 
4.40 4.20 2.20 3.44 C.50 1. 280 0.955 0. 500 0.524 
8.50 6.50 4.5c 6.29 0.40 1.352 0. 765 0.529 C.692 
8.70 6.10 3. 90 5.92 0.30 1.471 0.701 0.4413 0.639 
5.70 4.20 2.40 3.86 0.30 1.477 0.737 0. 42 l 0.571 
6.60 4.20 2.80 4. 27 0.30 1. 54 7 0.636 0.424 C.667 
9.00 7.90 5.80 7.44 o.so 1.209 0.878 0.644 0.734 
7.90 6.50 3.30 5.53 0.30 1.428 C.823 0.418 0.508 
6.50 4.90 2.so 4.30 0.40 1.511 0. 754 0.385 0.510 
1.20 5.00 4.30 5.37 0.40 1.341 0.694 0.597 0.860 
7.50 6.60 4.90 6.24 0.30 1. 203 0.8BO 0.653 0.742 
6.10 4.90 3.70 4.80 0.50 1.211 0.803 0.607 0.755 
8.10 6.00 5.40 6.40 0.40 1.265 0.741 C.667 0.900 
12.20 7.10 5.40 7.76 o. 40 1. 572 0.582 0.443 0.761 
1.20 5.00 2.30 4.36 0.'30 1.652 0.694 0.319 0.460 
7.20 5.10 3.40 5.00 0.30 1.441 0.708 0.472 0.667 
6.60 4.10 3.10 4. 3 8 0.30 1.508 0.621 0.470 0.756 
2 2. 70 9.60 7.50 11.78 0.40 1.927 0.423 0.330 0.781 
11.30 10.50 5.90 a.sa 0.40 1. 273 0.929 0. 52 2 0.562 
11.10 4.60 2.90 5.29 0.30 2.098 0.414 0.261 0.630 
7.50 6.20 6.00 6.53 o.so 1.148 0.827 0.800 o.q6a 
12.60 8.40 5.00 8.09 0.30 1.558 0.667 0.397 0.595 
6.50 6.50 3.90 5.48 0.30 1.186 1.000 0.600 0.600 
11.00 8.90 6.30 8.51 0.50 1.292 0.809 0. 573 C.708 
11.9G 1.10 4.30 7.14 0.40 1.668 0.597 0.361 0.606 
s.2c 4.50 2.00 3.60 0.30 1. 443 0.865 0.385 0.444 
. s. 20 3.90 3.20 4.02 0.40 1.294 0.750 0.615 0.821 
5.40 4.40 2.10 3.68 0.30 1.467 0.815 (l.389 0.477 
8.90 6.00 5.10 6.48 0.40 1.373 0.674 0.573 0.850 
5.80 5.80 3.80 5.04 0.40 1.151 1.000 0.655 0.655 
s.oo 7.90 4.60 6.62 0.30 1.208 0.987 0.575 c. 582 
8.70 4.90 4.30 5.68 0.30 1. 532 0.563 0.494 0.878 
9.90 6.40 2.10 5.55 0.30 1.783 0.646 0.273 0.422 
10.60 8.20 6.50 a.21 0.50 1. 282 0.774 0.613 0.793 
7.90 ·5.90 3.20 5.30 0.40 1.490 0.747 C.405 0.542 
1.20 5. 20 3.60 5.13 0.60 1.404 C. 72 2 0. 500 0.692 
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SEC TI ON NUMBER 1. 1 
A B C OM RD SPH X y z 
14.4C 8.50 4. 30 8.07 0.40 1.784 C.590 0.299 0. 506 
16.90 11.70 7.80 11. 55 0.40 1.46 3 0.692 Q.462 0.667 
9.60 7.60 4.20 6.74 0.30 1.424 0.792 0 .438 0.553 
6.10 4.90 3.00 4.48 0.50 1.363 0.803 C .492 0.612 
8.50 4.50 2. 60 4.63 0.30 1.835 0.529 0 .306 0.578 
6.40 3.80 2.40 3.88 0.30 1.650 0.594 0.375 0.632 
5. 90 5.50 1.90 3.95 0.40 1.493 0.932 0.322 C.345 
6.10 4.60 4.10 4.86 0.40 1. 254 0.754 0.672 0.891 
10.30 8.30 3.70 6.81 Q.30 1.512 C.806 0.359 0.446 
17.60 9.50 4.20 a.sq 0.40 1.980 C.540 0.239 0.442 
6.90 6.70 5.4C 6. 30 0.50 l. 09 6 0.971 0.783 0.806 
q.1c 6.50 5.70 6.96 0.4C 1.307 0.714 0.626 0.877 
8.50 8.40 6.00 7. 54 0.40 1.128 0.988 o. 706 0.714 
4.9·0 3.80 2.10 3.39 0.60 1.444 0.776 0.429 0.553 
5.90 4.CO 1.90 3.55 C.30 1.661 0.678 0.322 0.475 
6.10 4.20 3.60 4. 52 0.50 1.350 0.689 0. 590 0.857 
6.40 5.40 3.60 4.9<::i 0.30 1. 282 0.844 0.562 0.667 
7.CO 3.40 2.20 3.74 0.30 1.871 0.486 0.314 0.647 
6.60 4.30 3.40 4.59 0.40 1.43g 0.652 0.515 0.791 
11.ec 9.70 5.80 8.12 0.40 1.353 0.822 0.492 0.598 
6.30 3.70 3.3C 4.2 5 0.30 1.481 c. 5 87 0.524 0.892 
6.40 5.80 3.90 5. 2 5 0.40 1.219 0.906 0.609 0.672 
7.20 4.90 2.10 4.57 Q.40 1. 577 0.681 0.375 0.551 
14.50 7.90 7.10 9.33 Q.50 1.553 Q.545 0.490 C.899 
12.40 9.10 5.10 8.32 0.40 1.491 0.734 0.411 0.560 
16.60 11.40 a.10 11.53 0.40 1.440 0.687 C. 488 0.711 
10.90 5.60 4.50 6.50 0.40 1.677 0.514 0.413 0.804 
8.60 6.60 3.20 5.66 0.50 1.519 C.767 0.372 0.485 
8.50 5.60 3.00 5.2 3 0.40 1.626 0.659 o. 353 C.536 
7.70 6.20 3.80 5.66 0.30 1.360 0.805 o. 494 0.613 
17.60 12.40 10.1c 13.01 0.40 1. 352 0.705 Q.574 0.815 
12. 2C 8.30 4.50 7.70 0.40 1.585 0.680 o.369 0.542 
10.20 7.30 3.60 6.45 0.40 1.582 0.716 0.353 0.493 
8.80 1.20 3.80 6.22 0.40 1.415 0.818 0.432 0.528 
5.40 5.0C 3.80 4.68 0.40 1.153 0.926 0. 704 0.160 
14.20 9.20 5.CO 8.68 0.20 1.637 C.648 Q.352 0.54"3 
7.80 6.20 4. 20 5.88 0.40 1.327 0. 795 0.538 0.677 
9.40 7.90 4.70 7.04 Q.50 1.335 C.840 0.500 0.595 
10.40 7.80 6.90 8.24 0.50 1.262 0.750 0.663 0.885 
18.70 14.50 lC.60 14.22 Q.60 1.315 0.775 Q.567 0.731 
11.30 8.40 4.80 7.69 0.60 1.469 0.743 0.425 0.571 
6.9C 4.80 3.60 4.92 0.30 1.402 0.696 0. 522 0.750 
8.80 3.40 3.20 4.57 0.40 1.924 0.386 0.364 0.941 
6.10 3.40 2.20 3.57 0.30 1. 707 0.557 0.361 0.647 
. 6. 20 4.80 3.50 4.71 0.30 1.318 0.774 0.565 0.729 
6.50 4. 80 3.20 4.64 C.40 1.401 0.738 0.492 0.667 
8.80 5.40 3.30 5.39 0.60 1.632 0.614 0.375 0.611 
6.00 s.co 3.90 4.89 0.40 1.221 C.833 Q.650 0.780 
10.30 6.90 4.70 6.94 0.40 1.484 0.670 0.456 0.681 
5.90 4.00 2.30 3.79 0.20 1.558 0.678 0.390 o. 575 
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SEC TI ON NUMBER 1. l 
A B C OM RD SPH X y l 
7.60 4.00 3.70 4.83 0.40 1. 574 Q.526 0.487 0.925 
11.10 4.80 2.10 4.82 0.60 2. 304 0.432 0 .189 0.437 
7.50 5.10 3.00 4.86 0.40 1.543 C,.680 0.400 0. 588 
7.10 4.80 2.20 4.22 G.50 1.684 0.676 0.310 0.458 
5.50 5.00 2.00 3.80 0.30 1.446 0.909 0.364 0.400 
1.20 4.50 3.30 4.75 0.40 1.517 0.625 0.458 0.733 
8.40 6.70 4.50 6.33 0.40 1.32 8 0.798 0.536 0.672 
12.so 10.80 6.30 9.55 0.30 1.340 0.844 0.492 o. 583 
10.40 6.80 5.00 1.01 C.40 1.471 0.654 0.481 0.735 
10.50 8.20 5.90 7.98 0.30 1.316 o.1a1 0.562 0.720 
a.so 6.10 2.50 5.06 0.40 1.680 0.718 0.294 0.410 
10.20 a.so 6.00 8.04 0.40 1.268 C.833 0.588 0.706 
6.00 4.90 2.10 3.95 0.40 l. 518 o.a11 0.350 0.429 
10. 5·0 9.60 6.10 8.50 0.30 1.235 0.914 0.581 0.635 
10.60 7.60 5.90 7.80 0.50 1.358 c.111 0.557 C.776 
8.40 6.5C 3.0~ 5.47 0.30 1.535 0.774 0.357 0.462 
10.40 8.90 2.90 6.45 0.20 l.612 0.856 0.279 0.326 
15. 40 10.50 6.20 10.01 0.40 1. 539 0.682 0. 403 0.590 
16.20 11.10 8.50 11.52 0.50 1.406 0.685 0.525 0.766 
34.00 19.90 1 7. 50 22.79 0.50 1.492 0.585 0.515 C.879 
7.80 4.80 3.20 4.93 0.40 1.582 Q.615 C. 410 0.667 
6.9C 5.50 3.00 4.85 0.40 1.424 o.797 I). 435 0.545 
6.40 5.50 2.90 4.67 0.40 1.369 0.059 0.453 0.527 
6.90 3.10 2.20 3.61 0.40 1.911 0.449 0.319 0.710 
6.00 4.40 2.10 4.15 0.2c 1.44 7 o.733 0.450 0.614 
6.60 4.90 2.10 4.08 0.30 1.618 C.742 0.318 0.429 
5.00 3. 70 2.20 3.44 0.30 1.454 0.140 0.440 r.595 
5.30 4.3G 1.90 3.64 0.30 1.455 C.906 0.358 o. 396 
8.20 5.70 5.00 6.16 0.40 1.331 0.695 0. 610 0.877 
5.30 3.80 2.80 3.83 C.30 1.382 0.111 0.528 0.737 
9.00 6.40 4.10 6.18 0.50 1.456 0.111 0.456 0.641 
10.70 9.60 4.80 7.90 0.50 1.354 Q.897 0.449 0.50C 
11.70 10.40 7.50 9.70 0.40 1.206 0.889 0.641 c.121 
1.20 6.80 4.80 6.17 0.40 1.167 0.944 0.667 0.706 
9.60 5.40 3.90 5.87 0.40 l.636 0.562 0.406 0.122 
6.40 5.80 3.60 5.11 0.30 1.252 0.906 0.562 C.621 
18.80 10.00 7.lC 11.01 0.40 1.101 o.532 0.378 0.710 
17.20 12.70 12.10 13.83 0.30 1. 244 0.738 o. 703 0.953 
21.20 11.80 10.2c 13.66 0.5C 1.551 C.557 0.481 0.864 
6.50 5.80 5.40 5.88 0.40 1.105 0.892 0.831 0.931 
9.20 5.40 4.10 5.88 0.40 1.564 0.587 0.446 0.759 
1.20 4.60 4.40 5.26 0.40 1.368 0.639 0 .611 0.957 6.oo 5.90 3. 30 4.89 0.50 1.221 C.983 0. 550 0.559 
6.60 5.20 3.10 4.74 0.30 1.393 o.1a8 0.470 0.596 
s.10 4.00 2.30 3.74 0.30 1.523 0.102 C.404 0.575 
4.40 4.00 3.60 3.99 0.30 1.104 0.909 0.818 0.900 
s.10 3.70 3.60 4.08 0.50 1.250 0.725 o. 706 0.973 6.oo 3.70 2.90 4.01 0.30 1.497 0.617 0.483 0.784 
6.40 4. 80 2.60 4.31 0.30 1.486 0.150 0.406 0.542 
5.9() 4.60 2.30 3.97 0.30 1.487 0.780 0.390 0.500 
152 
SEC TI ON NUMBER 1.1 
A 8 C DM RD SPH X y z 
6.20 4.20 1.50 3.39 0.20 1. 827 0.677 0.242 0.357 
5.40 3.10 2. 80 3.61 0.30 1.498 0.574 0.519 0.903 
4.20 3.90 2.60 3.49 0.30 1. 203 0.929 0.619 C.567 
8.70 5.80 4.80 6.2 3 0.40 1.396 0.667 0.552 C.828 
6.80 6.60 5.40 6.23 0.40 1.091 0.971 0. 794 0.818 
153 
SEC TI CN NUMBER 1.2 
A B C OM RD SPH X y z 
7.90 5.00 4.20 5.49 0.30 1. 438 0.633 0. 532 0.840 
7.60 4.60 2.80 4.61 0.40 1.649 0.605 0.368 0.609 
4.00 3.70 3.60 3.76 0.40 1.063 0.925 0.900 0.973 
5.30 3.40 3.00 3.78 0.40 1.402 0.642 0.566 0.882 
5.90 4.30 2.40 3.93 0.40 1.500 0.729 0.407 0.558 
9.20 6.40 6.10 7.11 0.40 1.294 0.696 0.663 0.953 
4.90 2.90 3.40 3.64 0.30 1.345 0.592 0.694 1.112 
7.30 4.30 2.40 4.22 0.40 1. 728 0.589 0. 329 0.558 
5.80 3.60 2.00 3.47 0.30 1.672 0.621 0.345 0.556 
9.30 6.60 3.80 6.16 0.40 1. 511 0.110 0.409 0.576 
6.30 5.20 2.30 4.22 0.40 1.492 0.825 --0.365 0.442 
10.80 7.60 5.60 1.12 0.40 1.399 0.704 0.519 0.737 
6.10 4.40 3.20 4.41 Q.40 1.383 0.721 0.525 0.121 
12.60 9.10 6.50 9.07 0.40 1.390 0.722 0.516 0.714 
11.30 7.80 4.70 7.45 0.40 1.516 0.690 0.416 0.603 
6.10 4. 80 3.40 4.63 0.40 1.316 o.1s1 o.557 0.708 
5.90 5.30 3.40 4.74 0.40 1.245 0.898 0. 576 0.642 
10.40 9.40 4.90 7.82 0.60 1.329 0.904 0.471 0.521 
ll.70 8.40 6.70 8.70 0.41') 1.345 0.11s 0. 573 o.798 
6.0D 3.90 2. 60 3.93 0.30 1. 526 0.651J 0.433 0.667 
12.50 9.10 6.40 9.00 a.so 1.390 0.728 0.512 0.703 
6.70 4.80 3.90 5.01 0.40 1.338 0.716 0.582 0.813 
14.10 a.co a.co 9.66 0.40 1.459 0.567 ,.567 1.000 
16.00 9.90 5.3C 9.43 o.so l .696 C.619 Q.331 0.535 
5.5C 5.40 2.20 4.03 0.30 1.366 C.982 0.400 0.407 
6.20 4.40 1. 90 3. 73 C.30 l.663 0.710 0.306 0.432 
6.20 2.90 2.80 3.69 0.3C 1.679 C.468 0.452 0.966 
8.lC 6.20 4.00 5.86 0.40 1.383 0.765 0.494 0.645 
6.10 4.7C 3.90 4.82 0.30 l. 266 0.770 0.639 0.830 
8.30 6.90 s.oo 6.59 0.50 1.259 0.831 0.602 0.725 
4.6C 3.60 2.00 3. 21 0.30 1.432 c.1a3 0.435 0.556 
11.60 10.10 6.90 9.32 0.40 !.245 0~871 0.595 0.683 
12.10 9.60 1.10 9. 38 C.40 1. 290 0.793 Q.587 0.740 
13.80 6.90 5.00 7.81 o.so 1. 767 0.500 0.362 0.725 
6.30 4.50 2.40 4.08 0.30 1. 543 Q.714 0.381 0.533 
7.40 s.oo 3.40 5.01 o.so 1.477 C.676 0.459 0.680 
7.00 5.50 3.20 4.98 0.40 1.407 o.786 0.457 0.582 
9.40 9.40 4.10 7.13 0.40 1.319 1.000 o.436 0.436 
12.00 8.30 5.50 8.18 0.30 1.467 0.692 o.4sa 0.663 
4.50 3.70 3.20 3.76 0.30 1.196 0.822 Q.711 0.865 
a.1c 4.40 3.20 4.85 0.30 1.670 0.543 0.395 0.727 
6.50 5.90 3. 30 5.02 c.30 1.295 0.908 Q.508 0.559 
11.40 8.20 8.10 9.11 0.40 1.251 0.119 o. 711 0.988 
13.SC 12.40 7.80 10.93 0.30 1.235 0.919 o.s1a 0.629 
19.80 9.70 8.20 11.63 0.40 1.702 0.490 0.414 C.845 
10. 40 6.70 3.90 6.48 0.40 1.606 0.644 0.375 o. 5 82 
10.20 5.90 3.10 5.71 o.3o 1.785 o.578 0.304 C.525 
3.80 3.60 3.30 3.56 a.so 1.067 0.947 o.868 0.917 
5.10 3.40 2.30 3.42 0.30 1.493 0.667 Q.451 0.676 
1.00 4.70 3.60 4.91 0.30 1.425 C.671 o.s14 0.766 
154 
SEC TI ON NUMBER 1.2 
A B C OM RD SPH X y z 
8.30 2.40 2.10 3.47 0.30 2.391 0.289 0.253 O.B75 
8.7C 6.10 3.40 5.65 0.40 1. 540 0.101 0.391 0.557 
12.ao 8.30 4.50 7.82 0.40 1.637 0.648 0.352 o. 542 
15.70 1 c. 80 5.90 10.00 C.50 l.57C 0.689 o.376 0.546 
6.10 5.00 3.90 4.92 C.30 1.240 0.820 0.639 o. 780 
6.lC 2.90 2.10 3.34 0.40 1.828 0.475 0.344 0.724 
12.50 9.20 7.20 9.39 C.40 1.331 o.736 0.576 0.783 
0.ao 6.90 4.80 6.63 0.50 1.327 0.784 0.545 0.696 
5.30 4.70 3.10 4.26 0.40 1.245 0.887 0.585 0.660 
s.20 3.00 2.40 3.35 0.30 1. 554 0.577 0.462•0.800 
10.20 8.40 4.50 7.2 8 0.40 1.401 0.824 0.441 0.536 
7.80 5.20 3.20 5.06 0.20 1.541 0.667 0. 410 0.615 
18.30 11.10 8.20 11.85 0.40 1.544 C.607 0 .448 0.739 
10.6·0 9.20 6.60 8.63 0.40 1.228 0.868 0.623 0.717 
6.50 5.70 3.CO 4.81 0.40 1.352 o. 877 0.462 0.526 
8.60 5.90 3.40 5.57 0.40 1.545 0.686 0. 395 0.576 
a.20 5.80 4.60 6.03 0.40 1.361 0.707 0.561 0.793 
6.00 4.00 2.00 3.63 C.30 1.651 0.667 0.333 o. 500 
6.60 6.30 4.00 5.50 0.40 1.200 0.955 Q.606 0.635 
9.80 3.80 3.30 4.97 Q.30 1.971 0.388 Q.337 0.368 
14.8C 11.60 6.80 10.53 0.50 1.406 o.784 0.459 0.586 
10.40 1.20 3.70 6.52 0.40 1.595 0.692 0.356 0.514 
14.80 9.20 4.50 8.49 0.30 1. 743 0.622 0.3C4 0.489 
12. 20 5.10 3.30 5.90 0.30 2.068 0.418 o. 270 0.647 
12.40 7.60 3.30 6.78 0.50 1.830 0.613 0.266 0.434 
7.10 6.50 3.60 5.50 0.30 1.292 0.915 0.507 0.554 
13.90 8.80 5.50 8.76 0.40 1.586 0.633 0.396 C.625 
12.80 9.40 3.80 7.70 0.40 1.662 0.734 0.291 0.404 
6.80 3.50 1. 40 3.2 2 0.50 2.113 0.515 o. 206 0.400 
6.90 6.20 4.30 5.69 0.3C 1.213 C.899 0.623 0.694 
10.20 5.20 2.90 5.36 0.30 1. 9() 4 0.510 0.284 0.558 
9.80 6.40 3.30 5.92 0.30 1.657 0.653 0.337 0.516 
a.20 7.30 4.10 6.26 0.40 1.310 0.890 o. 500 0.562 
9.60 5.70 1.90 4.70 0.30 2.042 Q.594 o.1qs 0.333 
8.20 4.50 3.90 5. 24 0.30 1.565 0.549 C.476 0.867 
1.00 5.40 2.10 4.67 0.30 1.498 0.771 0. 386 0.500 
5.90 3.70 3.70 4.32 0.30 1.365 0.627 C.627 1.000 
8.30 3.90 2.9C 4.54 0.20 1.826 0.470 0.349 0.744 
8.10 4.20 3.60 4.97 0.30 1.631 0.519 0.444 0.857 
5.00 4.00 2.50 3.68 0.30 1.357 0.800 o. 500 0.625 
. 6.00 4.40 3.30 4.43 0.20 1.353 0.733 0. 550 o.1sc 
5.40 4.20 2.90 4.04 0.20 1.338 0.778 0.537 0.690 
5.10 4.10 2.60 3.79 0.40 1.346 0.804 o. 510 0.634 
5.50 3.30 2.10 3.37 0.30 1.634 0.600 0.382 0.636 
5.50 3.50 2. 50 3.64 0.30 1.512 0.636 0.455 0.714 
6.10 3.00 2.20 3.43 0.30 1.780 0.4Q2 C.361 0.733 
6.00 3.30 2.60 3.72 0.30 1.613 0.550 0.433 0.788 
5. 80 2.30 2.50 3.22 0.40 1.802 0.397 o.431 1.087 
6.20 3.40 3.00 3.98 0.40 1.556 0.548 0.484 0.882 
5.40 3.20 2.40 3.46 0.30 1.560 0.593 0.444 0.750 
155 
SEC TI ON NUMBER· 1.2 
A 8 C DM RD SPH X y z 
5.5C 3.50 2.co 3.38 0.40 1.629 0.636 0.364 0.571 
5.00 2.90 2.70 3.40 0.40 1.473 o. 580 o."40 0.931 
156 
SEC TI ON NUMBER· 1.3 
A B C OM RD SPH X y l 
9.10 8.30 5.70 7.55 0.40 1.205 0.912 0.626 0.687 
8.40 5.10 3.60 5.36 0.10 1.566 0.607 0.429 C.706 
1.20 4.20 3.2C 4.59 0.30 1.568 0.583 0.444 0.762 
6.80 3.80 3.20 4.36 o.so 1.561 0.559 0.471 0.842 
11. 30 1.10 5.50 7.82 0.40 1.445 0.681 0 .487 0.714 
10.2c 6.90 5.50 7.2 5 0.50 1.406 0.667 0.539 0.809 
6.60 7. 5tJ 1.so 4.47 0.40 1.478 1.136 0.273 0.240 
9.20 4.70 4.20 5.66 C.40 1.625 0.511 0.457 0.894 
16.60 9.70 7.60 10.10 0.40 1.552 0.584 0.458 0.784 
11.50 9.20 3.40 1.11 0.31; 1.617 0.800 0. 296 o. 370 
4.90 4.80 3.30 4.24 0.30 1.133 1.000 0.687 0.687 
8.10 4.90 3.50 5.18 0.20 1.564 0.605 0.432 0.714 
15.10 9.20 5.60 9.20 0.50 1.642 0.609 0.371 0.609 
23.30 13.50 11.00 15.48 0.40 1.505 0.579 0.506 0.874 
6.40 3.70 3.60 4.40 0.30 1.454 0.578 0.562 0.973 
7. 20 4.30 3.30 4.67 0.40 1.540 0.597 0.458 0.767 
10.40 8.40 4.80 7.48 0.50 1.389 0.808 0.462 0.571 
11.40 7.0C 5.00 7.36 0.40 1.549 0.614 0.439 C.714 
8.80 8.60 4.10 6.77 0.40 1.300 0.977 0.466 0.477 
7.60 5.20 2.1 Q 4.36 0.30 1.742 0.684 0.276 0.404 
8.70 1.20 5.30 6.92 0.40 1.256 0.828 0.609 0.736 
6.90 5.50 2.10 4.68 0.40 1.475 0.191 C.391 0.491 
12.10 8. 50 4.60 7.79 0.40 1. 553 o. 702 0.380 0.541 
9.70 8.60 4.30 7 .11 0.40 1.365 0.887 0.443 o.soo 
13.00 5.70 5.40 7.37 0.40 1.764 0.438 0.415 0.947 
9.40 5.30 3.40 5.53 0.40 1.699 0.564 C.362 0.642 
11.40 5.40 4.50 6.52 0.30 1. 749 0.474 0.395 0.833 
11.00 6.0C 4.10 6.47 o.so 1. 701 0.545 0.373 0.683 
12.10 11.30 5.50 9.09 0.40 1.331 0.934 (.'1.455 0.487 
10.60 9.30 5.90 8.35 0.50 1.210 0.877 0.557 0.634 
16.20 15.00 4.40 lC. 23 0.30 1.584 0.926 0.212 0.293 
12.40 7.80 5.60 8.15 0.40 1.521 0.629 0.452 C.718 
8.90 8.2C 4.60 6.95 0.40 1.281 0.921 0.517 0.561 
6.9C 5.70 4.20 5.49 0.30 1.258 0.826 0.609 0.737 
7.60 5.40 4.80 5.82 0.40 1.306 0.111 0.632 0.889 
4.50 4.50 2.10 3.49 0.30 1.289 1.000 0.467 0.467 
5.40 3.30 1. 90. 3.24 0.30 1.669 0.611 Q.352 C.576 
6.90 4.70 2.ao 4.49 0.30 1.535 0.681 0 .406 C.596 
7.00 6.60 4.CO 5.7C 0.30 1.229 0.943 0.571 Q.606 
10.00 8.40 5.80 7.87 0.50 1.211 0.840 0. 580 0.690 
9.30 6.80 4.50 6.58 0.40 1. 414 0.131 0. 484 0.662 
8.50 8.00 3.60 6.26 0.40 1.359 0.941 C.424 0.450 
12.80 7.60 7.00 8.80 0.40 1.455 0.594 0.547 0.921 
9.00 6.20 4.70 6.40 0.40 1.406 0.689 0.522 0.758 
13. 50 11.60 5.20 9. 34 0.30 l.446 0.859 0.385 0.448 
14.00 12.60 6.GO 10.68 0.40 1. 311 0.900 0.493 0.548 
14. BO 11.10 6.30 10.12 0.40 1. 463 0.750 0.426 0.568 
8.50 4.40 2.40 4.48 0.30 1.898 0.518 0.282 0.545 
7.50 6.30 5.20 6.26 0.30 1.197 0.840 0.693 0.825 
7.60 5.00 4.5c 5.55 0.40 1.369 0.658 C.592 0.900 
157 
SEC TI ON NUMBER 1.3 
A B C DM RO SPH X y z 
6. 60 6.20 2.90 4.91 o. 40 1.343 0.939 0.439 0.468 
6.50 4.90 4.10 5.07 C.4C 1.281 0.754 0.631 0.837 
5.70 3.60 2.90 3.9C C.40 l.46C 0.632 0. 50g 0.806 
9.00 7.00 5.30 6.94 0.20 1.297 0.778 0.589 0.757 
a.oo 4.70 3.60 5.13 0.40 1.558 0.587 0.450 0.766 
1.10 5.60 1.30 3.73 0.20 1.906 0.789 0.183 0.232 
4.70 3.90 3.00 3.80 ~.40 1.236 0.830 0.638 0.769 
5.50 3.80 2.50 3.74 0.40 l.471 0.691 0.455 0.658 
7.80 6.30 3.50 5.56 0.40 1.403 0.808 0.449 C,.556 
9.20 4.50 3.10 5.04 0.40 1.824 0.489 (J.337 0.689 
8.60 5.50 5.50 6.38 0.50 1.347 0.640 0.640 1.000 
14.80 12.80 6.20 10.55 0.40 1.403 0.865 0.419 0.484 
12.80 6.40 4.4C 1.12 0.50 1.799 o.soo 0.344 0.687 
26.iO 8.40 5.50 10.64 0.50 2 .452 0.322 0.211 0.655 
8.40 6.20 3.00 5.39 0.50 1. 560 0.738 0.357 0.484 
15.50 9.10 7.00 9.96 0.40 1.557 C.587 0.4S2 0.769 
20.00 14.60 11.1c 15.06 0.50 1.328 0.730 0.585 0.801 
9.00 6.70 5.90 7.09 0.40 1.270 C.744 0.656 0.881 
9.20 5.10 3.70 5. 5 8 0.40 1.649 C.554 0.402 0.725 
7.50 3.90 3.30 4.59 0.40 1.635 C.520 0.440 0.846 
5.90 6.20 3.80 5.18 ').40 1.139 1.051 0.644 C.613 
9.60 7.40 2.90 5.91 0.30 1.625 0.771 0. 302 0.392 
9.00 7.40 6.40 7.53 0.30 1.196 0.822 0.711 Q.865 
7. 40 5.50 2.40 4.61 0.40 1.607 0.743 0.324 0.436 
1.5r 4.10 2.10 4.36 0.30 l.719 C.547 o. 360 0.65<; 
10.00 6.10 4.10 6.30 0.40 1.587 G.610 0.410 0.672 
10.10 7.50 5.40 7.42 0.40 1.361 0.743 0.535 0.720 
13.30 6.70 4.70 7.48 0.40 1. 778 0.504 0.353 C.701 
14.70 13.40 9.40 12.28 0.40 1.197 0.912 0 .639 C.701 
6. 4r') 3.40 3.CO 4.03 0.30 1.589 C.531 0.469 0.882 
12.50 9.20 1.20 9.39 0.40 1.331 o.736 0.576 0.783 
11.90 6.00 4.30 6.75 0.40 1.764 0.504 0.361 C.717 
1.10 4.40 4.10 5.04 C.30 1.409 0.620 0.577 0.932 
9.20 5.20 2.10 5.C5 0.40 1.820 0.565 0.293 C.51Q 
6.40 4.30 3.80 4.71 o. 40 1.358 0.672 0.594 0.884 
16.00 10.00 4.80 9.16 0.50 1.747 0.625 0.300 C.480 
9.30 7.60 3.10 6.03 0.40 l.543 0.817 0.333 0.408 
13.10 6.70 5.70 7.94 0.30 1.650 0.511 0.435 C.851 
10.00 6.50 5.50 7.10 0.40 l.409 0.650 0. 550 fJ.S46 
8.40 4.70 3.40 5.12 0.50 1.641 0.560 0.405 C.723 
6.90 5.30 3.70 5.13 0.40 1.344 0.768 0.536 0.698 
6.80 4.20 2.40 4.09 0.30 1.662 0.618 C.353 0.571 
7.40 5.10 2.40 4.49 0.30 1.648 0.689 0.324 0.471 
5.50 4.70 2.90 4.22 0.40 1.304 0.855 0. 527 0.617 
7.90 5.90 3.40 5.41 0.30 1.460 0.747 0. 430 0.576 
8.6C 3.60 2.60 4.32 0.30 1.992 0.419 0. 302 0.722 
6.sc 4.80 2.10 4.03 0.40 1.612 0.738 0.323 0.437 
7.i)Q 5.70 2.50 4.64 0.40 1.509 0.814 0.357 0.439 
6.90 3.60 2.60 4.Cl 0.40 1.720 C.522 0.377 0.122 
6.40 3.20 '-. 90 3.90 0.40 1.640 0.500 0.453 C.906 
158 
.. 
SEC TI ON NUMBER 1.3 
A B C DM RD SPH X y l 
;.30 4.40 1.70 3.41 0.30 1.554 0.830 0.321 0.386 
5.10 3.70 3.60 4.08 0.40 1.250 0.725 o. 706 0.973 
1.10 3.9C 2.00 3.81 0.30 1.863 C.549 0.282 0.513 
7.10 4.10 2.10 3.94 0.40 1.802 o. 577 0.296 0.512 
,.go 4.90 2.80 4.33 0.30 1.364 0.831 0.475 0.571 
5.60 4.50 2.10 4. 08 0.20 1.372 0.804 0.482 0.600 
5.60 4.90 2.30 3.98 c.10 1.407 0.875 0.411 0.469 
5.00 4.10 3.00 3.95 0.20 1.267 C.820 0.600 0.732 
4.70 4.70 2.00 3.54 o. 50 1.330 1.000 0 .426 0.426 
5.30 3.90 2.30 3.62 0.30 1.463 o. 736 0.434 0.59C 
159 
SEC TI ON NUMBER 1.4 
A B r OM RD SPH X y z .... 
4.9C 3.90 2.10 3.42 0.40 l.431 o. 796 0.429 0.538 
6.80 5.30 4.20 5.33 0.40 1.276 0.779 0.618 0.792 
7.30 6.60 3.20 5.36 0.40 1.361 0.904 0.438 0 .485 
1.10 4.40 3.50 4.91 0.30 1.567 0.571 0.455 0.795 
9.20 5.70 4.00 5.94 0.40 1.548 0 .. 620 0.43'5 0.702 
7.80 4.70 2.50 4.51 0.30 1. 730 0.603 0.321 C.532 
7.30 4.6C 3.60 4.94 0.40 1.476 0.6 30 0 .493 0.783 
a.oo 4.20 3.00 4.65 0.40 1.719 0.525 o. 375 0.714 
6.60 6.70 2.50 4.80 0.40 1.375 1.015 0.379 0.373 
6.90 5.60 4.40 5.54 0.40 1.246 0.812 0.638 0.786 
9.30 7. 30 6.70 7.69 0.40 1.209 0.785 0.120 0.918 
13.90 7.50 5.20 8.15 0.40 1. 705 0.540 0.374 0.693 
6.60 4.50 3.60 4.75 0.30 1.391 C.682 0.545 0.800 
9. iO 4.10 2.50 4.54 0.30 2.001 0.451 o. 275 0.610 
9.80 6.20 3.20 5.79 0.40 1.692 0.633 0.327 C.516 
6.40 4.40 1.70 3.63 0.30 l. 763 0.687 C.266 0.386 
a.oo 4.00 3.90 5.00 0.30 1.601 0.500 0.487 0.975 
11.30 7.50 6.40 8.16 0.30 1.386 0.664 C.566 0.853 
6.30 4.40 3. 80 4.72 o. 40 1.334 Q.698 C.603 0.864 
5.40 4.60 2.20 3.79 0.30 1.423 0.852 0.407 0.478 
6.10 5.80 2.ac 4.63 0.40 1.318 G.951 0.459 C.483 
6.60 4.60 2.90 4.45 0.40 1,484 0.6q7 Ql.439 0.63C 
7.30 5.50 2.90 4.88 0.30 1.495 C.753 0.397 0.527 
7.50 3.90 2.10 4. 29 0.30 1. 748 0.520 0.360 0.692 
5.20 3.60 2.50 3.60 0.40 1.443 0.692 0.481 0.694 
6.00 4.80 2.50 4.16 0.30 1.442 o.soo 0.417 0.521 
5.30 4.30 3.00 4.09 0.30 1.296 C.811 0.566 0.69E 
5.50 4.00 2.10 3.90 0.40 1.410 o. 727 0.491 C.675 
6.20 4.80 3.50 4.71 0.30 1.318 0.774 0.565 0.729 
6.50 4.10 3.10 4. 36 0.30 1.492 0.631 C.477 0.756 
8.20 5.70 4.30 5.86 0.40 1.400 C.695 0.524 0.754 
5.7C 3.90 2.40 3.76 0.40 1.514 0.684 0.421 C.615 
s.20 5.5C 3.20 5 .2 5 0.30 1.563 0.671 0.390 C.582 
11.50 1.10 3.60 6.83 0.40 1.683 C.670 0.313 Q.468 
8.60 7.40 4.50 6.59 0.50 1.305 0.860 0.523 0.608 
6.10 5.70 2. 80 4.60 0.40 1.326 0.934 0.459 0.491 
4.50 2.10 2.60 3.16 C.50 1.424 0.600 0.578 0.963 
4.90 3.30 2.60 3.48 0.30 1.409 0.673 0.531 o.1sa 
7.60 4.50 3.50 4.93 0.30 1.542 0.592 0.461 0.778 
8.30 5. f:>O 3.90 5.66 0.30 1. 467 0.675 0 .470 0.696 
a.co 2.50 2.60 3.73 0.30 2.143 0.313 0.325 1.040 
9.00 5.40 4.40 5.98 0.30 1. 505 0.600 0.489 0.815 
5.70 3.70 2.60 3.80 0.30 1.500 0.649 0.456 0.703 
4.20 3.80 3.20 3.71 0.30 1.132 0.905 0.?62 0.842 
6.50 3.60 3.40 4.30 0.40 1.511 0.554 0.523 0.944 
1.10 3.70 2.40 3.98 0.40 1. 784 0.521 C.338 0.649 
4.60 2.90 2.90 3. 38 0.40 1.360 0.630 0.630 1.000 
6.10 5.70 5.00 5. 58 0.40 1.093 0.934 0 .820 o. 877 
4.80 4.60 3.40 4.22 0.40 1.138 0.958 0.10a 0.739 
1.00 5.00 3.40 4.92 C.30 l.423 0.714 0.486 0.680 
160 
SEC TI ON NUMBER 1.4 
/1 B C OM RO SPH X y z 
9.10 6.10 5.90 7.04 0.30 1.378 0.629 C.608 0.967 
5.10 5.30 4.60 5.18 0.40 1.100 0.930 C.807 0.868 
5.20 4.40 3.30 4.23 0.40 1.230 0.846 0.635 0. 750 
5.50 5.50 3.60 4. 78 0.40 1.152 1.000 0.655 0.655 
1.20 5.30 4.10 5.39 0.40 1.336 o. 736 0 ... 56(} C.774 
7.30 5.00 2.60 4.56 0.40 1. 600 0.685 0.356 0.520 
6.80 4.50 2.90 4.46 0.40 1.525 0.662 Q.426 0.644 
9.60 5.20 2.90 5.25 0.40 1.828 0.542 0.302 0.558 
17.60 13.00 9.60 13.CO 0.40 1.354 c.739 C.545 0.738 
16.80 8.80 5.60 9.39 0.40 •l. 789 0.524 0.333 0.636 
9.40 5.60 2.10 4.80 0.40 1.959 0.596 c. 223 0.375 
9.00 6.80 4.10 6.31 C.40 1.427 0.756 0.456 0.603 
9.10 4.60 3.40 5.22 0.40 1.743 0.505 0.374 Q.739 
5. 9·0 4.50 2.00 3.76 0.30 1.570 o.763 0.339 0.444 
4.60 3.40 3.20 3.69 0.40 1.248 0.739 0.696 o.q41 
4.90 3.70 3.40 3.95 0.30 1.240 0.755 0.6g4 0.919 
7.30 4.80 3.60 5.02 0.3C 1.456 0.658 0.493 0.750 
6.00 5.10 3.10 4.56 0.40 l.3lf: 0.850 0.'517 0.608 
8.40 4.10 2.70 4.53 0.40 1.854 0.488 0.321 0.659 
8.70 4.40 4.30 5.48 0.40 1.587 0.506 0.494 o. 977 
6.50 5.50 4.80 5.56 0.40 1.110 0.846 Q.738 0.873 
7.3C 4.90 3.00 4.75 0.40 1. 536 0.671 0.411 0.612 
10.70 5.7{' 5.60 6.99 0.40 1.531 0.533 C.523 0.982 
lC.80 9.90 6.40 8.81 0.40 1.226 C.917 C,.593 o. 646 
10.eo 7.30 6. C•J 1.7CJ 0.40 1.386 0.676 0.556 0.>322 
7.40 6.60 4.80 6.17 0.40 1.200 0.892 0.649 c.121 
7.10 5.90 4.70 5.82 Q.30 1.220 o.a 31 0.662 0.797 
5.20 5.40 3.7C 4.70 0.40 1.106 1.038 0.712 0.685 
6.30 5.9() 4.30 5.43 0.30 1.161 0.937 0.683 0. 7 29 
13.60 9.60 5.60 9.01 0.40 1.510 o.706 0.412 (). 5 63 
10.20 7.10 5.20 1.22 0.40 1 .. 412 0.696 o. 510 0.732 
6.70 4.50 4.00 4.94 0.30 1.356 0.672 0.597 0.889 
10.20 9.10 6.60 8.49 0.40 1.201 0.892 0.647 0.725 
11.50 8. lC 4.7'J 7.59 0.40 1. 515 C.704 o. 409 o. 580 
6.70 2.80 2.00 3.35 0.40 2.001 0.418 0.299 0.714 
7.10 3.70 3.30 4.43 0.30 1.604 0.521 0.465 0.892 
5.70 3.90 3.30 4.19 0.40 1.362 0.684 0.579 0.846 
14.80 8.50 7.30 9.72 o. 40 1. 523 0.574 0.4'93 0.859 
8.50 5.80 4.70 6.14 0.40 1.384 C.682 0.553 c. 810 
15. 30 8.40 7.10 9.70 o. 41') 1.577 0.549 0.464 0.845 
7.90 4.70 4.30 5.42 0.40 1.456 0.595 0.544 0.915 
7.6(l 6.90 4.40 6.13 0.40 1.239 0.908 0.579 0.638 
6.50 3.80 2.90 4.15 0.40 1.565 0.585 0.446 0.763 
6.60 5.80 4.00 5.35 0.40 1. 234 0.879 0 .606 0.690 
9.50 5.90 3.50 5.81 0.40 1.635 C.621 0.368 0.593 
7.50 3.20 3.10 4.21 0.40 1.783 0.427 0.413 0.969 
6.50 4.20 3.10 4.39 0.30 1.480 0.646 0.477 0.738 
6.10 3.50 2.80 3.91 0.30 1.560 0.574 0.459 C.800 
1.10 5.30 3.40 5.04 0.40 l.409 o.746 0.479 0.642 1.so 4.60 2.40 4.36 0.30 1.121 0.613 0 .320 C.522 
161 
SEC TI ON NUMBER 1. 4 
A B C DM RD SPH X y z 
6.CO 3.70 2.10 3.91 0.30 1. 53 3 0.617 0.450 0.730 
5.30 4.60 2.30 3.83 0.40 1.385 0.868 0.434 0. 500 
3.90 3.80 3.50 3.73 0.40 1.046 0.974 0.897 0.921 
6.00 3.30 1.90 3.35 0.40 1.791 0.550 0. 317 0.576 
4.80 4.40 1.40 3.09 0.40 1.552 0.917 o. 292 0.318 
4.20 3.90 1.90 3.15 0.4C 1.335 0.929 0.452 0.487 
4.00 3.80 1.90 3.07 0.40 1.304 0.950 0.475 0.500 
6.30 3.20 1.10 3.25 0.40 1.940 0.508 C. 270 0.531 
4.80 3.40 l.90 3.14 0.30 1.528 0.708 0.396 0.559 
5.00 3.90 2.80 3.79 0.50 l. 318 0.780 0.560 0.718 
162 
SEC TI ON NUMBER 2.1 
A B C OM RD SPH X y z 
1.10 6.20 4.10 5.65 0.30 1.256 0.873 0. 577 0.661 
10.50 5.40 2.90 5.48 C.50 1.917 0.514 0.216 0.537 
4.80 3.90 2.10 3.7C 0.30 1.298 0.813 0.563 0.692 
6.20 4.20 3.40 4.46 0.40 1.391 0.677 0.548 0.810 
8.40 3.10 1.30 3.23 0.10 2.597 0.369 0.155 0.419 
5.80 4.00 1.sc 3.47 0.30 1.672 0.690 0.310 0.450 
11.10 9.50 6.00 B.74 0.40 1.339 (1.812 0.513 0.632 
4.40 3.60 2.60 3.45 0.30 1.274 C.818 0.591 0.722. 
7.80 5.50 2.60 4.81 0.20 1.620 0.705 0.333 0.473 
10.20 5.60 3.10 5.62 0.40 1.816 C.549 0.304 0.554 
18.40 11.20 l 7.10 15. 2 2 a. 50 1.209 0.609 0.929 1.527 
13.90 12.20 7.80 10.98 0.50 1.266 0.878 0.561 0.639 
14.00 7.30 1.20 9.03 0.40 1.551 0.521 0.514 C.986 
14. s·o 8.8.0 3.50 7.70 0.40 1.923 0.595 0.236 0.398 
9.70 6.50 5.50 7.03 0.30 1. 381. 0.670 C.567 0.846 
a.co 6.20 3.30 5.47 0.40 1.462 0.775 0.412 0. 532 
11.10 9.70 6.80 9.01 0.40 1.232 0.874 0.613 0.701 
7.90 6.60 4.10 5.98 0.30 1.321 0.835 0.519 0.621 
8.00 5.60 2. 50 4.82 0.40 1.660 c.100 0.313 0.446 
8.20 5.00 3.40 5.19 C.40 1.581 0.610 0.415 0.680 
7.60 3.10 2.40 3.84 0.30 1.980 C.408 0.316 0.774 
7.80 5.60 3.20 5.19 0.30 1. 503 0.718 0 .410 0.571 
12. 40 6.70 7.20 8.43 0.40 1.472 0.540 0.581 1.075 
17.60 9.90 5.60 9.92 C.60 1.774 0.563 0.318 0.566 
7.80 7.40 3.70 5.98 0.40 1.305 C.949 0.474 0.500 
4.50 4.30 3.20 3.96 0.30 1.137 C.956 C.711 0.744 
6.40 4.80 3.40 4.71 o. 30 1.359 0.750 0.531 0.708 
8.80 5.90 3.CO 5 .3 8 0.40 1.636 0.670 0.341 0.508 
21.10 12.10 1c.oo 13.89 0.40 1.519 C.602 o. 474 0.787 
18.80 15.50 6.30 12.24 0.40 1.535 0.824 0.335 0.406 
14.60 11.20 4.60 9.09 0.40 1. 605 C.767 o.315 0.411 
15. 20 9.50 3.80 8.19 C.30 1.857 0.625 0. 250 C.40C 
7.30 4.70 1.90 4.02 0.60 1.814 0.644 0. 260 0.404 
12.20 6.90 5. cO 7.78 0.4C 1.568 0.566 0.459 0.812 
4.80 4.60 3.50 4. 26 0.40 1.127 0.958 o. 729 0.761 
1.10 4.70 2.90 4.72 0.40 1.632 0.610 0.377 0.617 
6.00 4.60 3.70 4.6 7 0.40 1.284 0.161 C.617 o. 804 
9.50 8.10 4.5C 7.02 0.40 1.353 0.853 0.474 0.556 
16.10 10. 80 8.30 11.30 0.40 1.425 0.671 0.516 (,.769 
17.90 9.20 6.20 10.07 0.50 1. 778 0.514 0.346 0.674 
14.80 11.80 7.80 11.09 0.40 1.335 0.797 0.527 0.661 
6.00 5.20 3.50 4. 7 8 0.30 1.255 0.867 C.583 0.673 
6.30 4.60 2.10 3.93 0.40 1.602 0.130 0.333 C.457 
13.20 10.10 6.80 9.68 0.40 1.364 0.765 o.s1s 0.673 
a.oo 6.50 3.50 5.6 7 0.40 1.412 0.813 0.438 0.538 
8.30 5.00 2.40 4.64 0.50 1.791 o. 602 0.289 0.480 
14.30 7.70 4.70 8.03 0.30 1.781 0.538 0.329 0.610 
12.90, 1.00 4.30 7.30 0.30 1.768 0.543 0.333 0.614 
14.60 7.80 8.50 9.89 C.40 1.476 Q.534 0.582 1.090 
1.10 5.00 2.50 4.46 0.30 1.592 0.704 0.352 0.500 
163 
SEC TI ON NUMgER· 2.1 
A B C OM RD SPH X y z 
7.90 5.00 2.00 4.29 0.30 1.841 0.633 0.253 0.400 
6.7c 3.60 1.40 3.2 3 0.60 2.073 0.537 0.209 C.389 
8.50 7.30 6.30 7.31 0.30 1.162 0.859 0. 741 0.863 
9.10 c:;.oo 4.50 7.17 0.50 1. 269 0.989 0.495 0.500 
9.10 7.60 3.BO 6.41 Q.40 1.421 0.835 0.418 0.500 
14.00 10.20 7.20 10.09 0.30 1.387 0.729 0.514 Q.706 
11.10 9.70 7.00 9.26 0.50 1.263 c.a2q 0.598 0.122 
17.40 7.20 3.80 7.81 0.30 2. 228 0.414 0.218 0.528 
6.10 4.40 3.10 4.37 0.30 1.397 C.721 0. 50 8 0.705 
8.20 4.80 3.00 4.91 0.40 1.671 C.585 C.366 0.625 
13.50 7.70 5.40 8.2 5 0.40 1.637 0.570 0 .400 0.701 
8.60 a.so 4.80 7.05 0.30 1.219 0.988 0.558 0.565 
13.15) 9.00 6.10 8.96 o.so 1.462 0.687 0.466 0.678 
10.10 5.30 4.40 6.18 0.30 1.635 C.525 0.436 0.830 
10.30 6.20 3.40 6.01 0.50 1.714 0.602 0.330 0.548 
11.70 a.co 5.70 8.11 0.30 1.443 0.684 0.487 0.112 
10.50 8.50 3.80 6.97 0.40 1.506 0.810 0.362 0.447 
8.80 3.80 2.30 4. 2 5 0.30 2.069 0.432 0.261 CJ.605 
6.40 4.10 3.60 4.55 0.40 1.405 0.641 0.562 C.878 
6.60 4.30 2.50 4.14 0.30 1. 594 0.652 0.379 0.581 
7.30 5.80 3.40 5.24 0.30 1.393 0.795 0.466 C. 586 
13.10 5.70 4.2C 6.79 0.40 1.928 0.435 0.321 C.737 
12.20 6.40 3.90 6.73 C.30 1.813 0.525 0.320 C· .609 
8.70 4.60 4.40 5.61 0.50 1.552 C.52G 0.506 C.957 
5.80 4.00 2.60 3.92 0. 50 1.479 0.690 0.448 C.650 
5. SC· 4.10 2.40 3.85 o. 60 1. 506 0.707 0.414 C. 5 85 
6.50 3.0C 3.50 4.09 0.30 1.591 0.462 C.538 1.167 
10.10 7.70 5.70 7.62 0.60 1.325 0.162 0.564 c.740 
10.60 7.30 6.40 7.91 0.40 1.340 0.689 0.604 0.877 
9.70 8.70 4.10 1.02 0.3C 1.382 0.897 0.423 0.471 
7.10 5.30 3.60 5.14 C.30 1.382 0.746 0.507 C.679 
7.00 6.90 3.70 5.63 a.so 1.243 0.986 0. 529 0.536 
7.40 6.00 4.40 5.80 0.40 1.275 0.811 0.595 C.733 
8.50 2.70 3.90 4.47 0.30 1.900 0.318 0.459 1.444 
6.00 4.20 3.80 4.58 0.40 1.311 0.70C 0.633 C.905 
9.10 3.90 2.10 4. 58 0.40 1.989 0.429 0.297 0.692 
5.60 4.70 2.50 4.04 C.30 1.387 0.839 0.446 Q.532 
1.20 5.20 1. 70 3.99 0.40 1.803 0.722 0.236 0.327 
6.50 3.20 3.50 4.18 0.40 1.557 0.492 C.538 1.094 
8.60 4.60 1.80 4.14 0.30 2.075 0.535 0. 209 0.391 
6.20 4.90 2.10 4.34 0.30 1.427 0.790 0.435 0.551 
7.80 3.30 3.00 4.26 0.3C 1.832 0.423 0.385 0.909 
6.50 3.30 2.20· 3.61 0.20 1. 799 0.508 0.338 0.667 
4.6() 3.60 3.50 3.87 0.30 1.189 0.783 0.761 0.972 
6.10 3.90 2.60 3.95 0.30 1.542 0.639 0.426 0.667 
5.40 4.70 2.10 3.76 0.40 1.435 0.870 0.389 0.447 
5.50 3.30 2.10 3.37 0.30 1.634 0.600 0.382 0.636 
5.40 4.40 2.50 3.90 0.30 1.384 0.815 C.463 0.568 
7.40 3.40 2.50 3.98 0.20 1.861 0.459 0. 338 0.735 
5.40 3.90 2.00 3.48 0.50 1.552 0.122 0.370 0.513 
164 
SECTION NUMBE~ 2.1 
A B C OM RD SPH X y z 
7.40 2.90 2.40 3.72 0.40 1.989 0. 392 0.324 0.828 
7.40 3.00 3.10 4.10 0.30 1.806 0.405 0.419 1.033 
5.50 3.70 2.60 3.75 0.3C 1.465 0.673 0.473 0.703 
5.10 4.10 l.60 3.22 0.30 1.583 0.804 0.314 0.390 
4.9C 3.60 2.1c 3.33 0.40 1.470 0.735 0.429 0.583 
4.70 3.40 2.20 3.2 8 0.40 1.435 C.723 0.468 0.647 
165 
SEC TI ON NUMBER 2.2 
A 8 C OM RO SPH X y l 
15.BO 4.80 4.80 7.14 0.40 2.213 0.304 0. 304 1.000 
13.10 10.10 6.00 9.26 0.40 1.415 0.771 0.458 0.594 
4.40 3.80 1.10 3.05 0.30 1.442 0.864 C.386 0.447 
1.10 6.9C 4.10 6.02 0.40 1.2ao 0.896 C.532 0.594 
5.30 3.90 2.30 3.62 0.30 l.463 0.736 0.434 0.590 
6.60 5.20 3.30 4.84 0.40 1.364 0.788 o. 500 0.635 
10.10 9.20 5.00 7.90 0.40 1.355 0.860 0.467 0.543 
21.sc 12.00 10.30 13.85 0.50 1.552 0.558 0.479 0.858 
11.10 7.10 5.30 7.61 0.40 1.538 0.607 0.453 0.746 
6.30 4.90 3.60 4.81 0.40 1.310 0.778 0.571 0.735 
5.90 4.90 2.10 4.27 C.40 1.381 0.831 0.458 0.551 
6.00 3.80 2.50 3.85 0.30 1.559 0.633 0.417 0.658 
7.40 3.60 2.20 3.88 0.30 1. 905 0.486 o. 297 0.611 
5.70 3.90 3.30 4.19 0.40 1.362 0.684 o. 579 0.846 
s.oo 4.80 3.50 5.12 0.40 1.562 0.600 0.438 o. 72<:I 
8.40 5.60 3.90 5.68 0.30 1.478 0.667 0.464 0.696 
a.so 6.50 5.10 6.63 0.40 1.327 0.139 0. 580 0.785 
4.60 3.90 3.80 4.09 0.30 1.126 0.848 C.826 0.974 
5.50 6.30 1.80 3.97 0.30 !.387 1.145 C.327 o. 2 86 
5.60 3.90 1.90 3.46 0.30 1.618 0.696 0.339 0.487 
9.60 6.80 4.50 6.65 0.40 1.444 0.708 0.469 0.662 
ll.3Q 6.90 5.70 7.63 0.40 1. 481 0.611 0. 504 0.826 
11.40 7.CO 3.40 6.47 0.30 1. 761 0.614 0.298 0.486 
13.60 6.70 6.20 9.27 0.30 1.645 0.493 0.456 0.925 
14.50 7.40 4.30 7. 73 0.50 1.876 0.510 0.297 0.581 
13.40 5.30 3.40 6.23 0.60 2.152 0.396 0.254 0.642 
6.30 3.70 2.10 3.66 0.3C 1.122 0.587 0.333 0.568 
6.8C 1.20 3.90 5.76 0.40 1.181 1.059 !J.574 0.542 
11.30 8.60 4.40 7.53 0.40 1.500 0.161 0.389 0.512 
5.40 4.90 2.90 4.25 0.30 1.211 0.907 0. 537 0.592 
6.00 5.0C 3.20 4. 5 8 0.30 1.310 0.833 0.533 0.640 
10.90 8.40 4.9(" 7.66 0.40 1.424 C.771 0.450 0.583 
15.60 9.40 6.20 9.69 0.30 1.610 0.603 0.397 0.660 
9.10 8.50 3.20 6.2 8 0.40 1.449 0.934 0.352 c. 376 
11.70 9.50 6.70 9.06 0.40 1. 291 0.812 0.573 0.705 
18.90 13.00 10.80 13.84 0.40 1.365 0.688 C.571 0.831 
s.oc 7.50 4. 80 6.60 0.30 1.211 0.938 0.600 0.640 
9.00 7.50 5.00 6.96 0.20 1. 293 0.833 0.556 C.667 
12.00 7.20 2.50 6.00 0.40 2.000 0.600 0. 208 0.347 
11.40 5.10 3.20 5.71 0.40 1.997 0.447 0. 281 G.627 
a.oo 7.70 4.80 6.66 0.40 1.201 0.962 0.600 0.623 
1.20 5.70 4.90 5.86 0.30 1.229 0.792 0.681 0.860 
11.60 8.30 4.40 7 .51 0.40 1.545 0.716 0.379 0.530 
9.0Q 8.20 5.80 7.54 0.30 l.194 0.911 C.644 {1.707 
.12.10 7.90 5.30 7.97 C.30 1.518 o •. 653 0.438 0.671 
16.00 8.40 5.40 8.99 0.30 1. 780 0. 5 25 0.337 0.643 
14.70 8.50 6.40 9.28 o. 40 1.584 0.578 0.435 0.753 
10. 20 8.90 5.50 7.93 C.40 1.286 0.873 0. 539 0.618 
9.20 7.70 4.20 6.68 0.30 l.37~ 0.837 0.457 0.545 
11.30 8.20 4.50 7.47 0.40 1.513 0.126 0. 398 0.549 
166 
SEC TI ON NUMBER· 2.2 
A B C OM RD SPH X y z 
7.50 7.40 4.10 6.11 0.30 1.228 0.987 0.547 (1.554 
10.00 9.30 5.50 8.00 0.30 1.250 0.930 C.550 c. 591 
9.20 4.40 4.20 5.54 C.30 1. 661 (). 4 78 0.457 0.955 
a.10 5.70 3.90 5.65 0.30 1.434 0.704 0.481 0.684 
1.10 5.10 2.70 4.73 0.30 1.627 0.662 0.351 0.529 
7.90 5.60 3.10 5.16 0.40 1.532 C.709 o. 392 0.554 
7.10 4.30 3.00 4.51 0.30 1.575 0.606 0 .423 0.698 
7.50 4.90 3.2C 4.90 C.4C 1. 53 l 0.653 0.427 0.653 
4.90 3.90 3.60 4.10 0.40 1.196 0.796 0.735 0.923 
8.40 5.10 4.20 5.65 0.30 1.488 0.607 o.soo 0.824 
6.70 5.60 3.40 5.03 0.40 1.331 0.836 0. 507 C .607 
7.30 4.60 1.30 3.52 0.40 2.073 0.630 0 .178 0. 283 
5.90 4.20 2.80 4.11 0.20 1.436 0.112 C.475 0.667 
5.50 3.70 2.00 3.44 0.30 1.599 0.673 0.364 C.541 
4.70 3.30 1.80 3.03 0.20 1.549 0.702 0.383 0.545 
5.40 3.30 2.30 3.45 0.30 1.566 0.611 0.426 0.697 
4.90 3.40 2.10 3.27 0.30 1.498 1J. 694 0 .429 0.618 
5.20 2.10 2.60 3.32 0.30 1.568 0.519 0.500 0.963 
167 
SEC Tl ON NUMBER 2.3 
A B C OM RD SPH X y l 
10.co 7.20 3.90 6.55 0.40 1.527 0. 7 20 CJ.390 0.542 
16.50 7.30 4.60 8.21 0.50 2.009 C.442 0.279 C·.630 
13.40 11. 40 6.10 9.77 G.50 1.372 C.851 0. 455 0.535 
8.20 6.90 4.10 6.14 0.30 1.335 o. 841 0.50C c.5q4 
9.10 5.80 2.60 5.16 0.40 1. 764 0.637 0. 286 0.448 
8.20 5.00 4.20 5.56 0.30 1.474 0.610 0.512 0. 840. 
7.10 5.80 2.50 4.69 0.40 1.515 0.817 0.352 0.431 
6.20 4.10 2.20 3.92 0.40 1.621 0.661 0.355 0. 537 
5.70 4.70 3.50 4.54 0.30 1.255 0.825 0.614 C.745 
10.10 10.30 6.70 9.04 0.20 1.184 0.963 0.626 0.650 
11.60 9.30 5. 5{) 8.40 0.40 1.38(: 0.802 0.474 0.591 
9.00 6.80 5.10 6.78 0.30 1.327 o. 756 0.567 0.750 
18. 7,0 12. 80 9.20 13.01 0.50 1.437 0.684 0.492 0.719 
15.70 14.40 6.30 11.2 5 0.40 1.395 0.917 0. 40 l 0.437 
9.50 8.40 5.30 7.51 0.40 1. 266 0.884 0.558 C.631 
q.80 8.60 6.10 s. r.n 0.40 1.223 0.878 0.622 C.709 
8.50 5.50 3.50 5.47 0.30 1.554 0.647 0. 412 0.636 
7.80 5.80 4.30 5.79 0.40 1.346 0.744 0.551 0.741 
10.co 7.10 5.30 7.22 o. 40 1.385 0.710 C. 530 0.746 
15.10 13.00 8.30 11.77 0.40 1.283 0.861 0. 550 0.638 
21.50 14. 40 8.70 13.91 0.50 1.545 0.670 0 .405 C.604 
15.00 10.ac 4.90 9.02 0.40 1.662 C.667 0.327 C.49C 
18.30 14. lC 9.'90 13.67 0.40 1.339 0.770 C.541 C.702 
8.4C 6.50 4.50 6.26 0.30 1.341 0.774 0.536 c. 692 
18.30 11.00 8.70 12.05 0.40 1.518 0.601 0.475 0.791 
7.9C 6.60 4.40 6.12 0.40 1.290 0.835 0.557 0.667 
7.70 6.40 2.40 4.g1 0.30 1. 569 0.831 0.312 o. 375 
6.90 5.50 4.60 5.59 0.30 1.235 0.797 0.667 0.836 
9.20 4.10 2.10 4.29 0.40 2.142 0.446 0.228 0.512 
7.00 5.10 4.40 5.40 C.40 1.297 0.12c; 0.629 0.863 
1.00 6.30 3.80 5.51 0.40 1.270 0.900 0. 543 0.603 
5.10 4.90 4.30 4.75 0.40 1.073 C.961 0.843 C.978 
8.60 s.20 4.80 5.99 o.so 1.436 0.605 0.558 o.q23 
8.90 6.20 3.50 5. 7 8 o. 40 1.540 (J.697 0. 393 C.565 
8.6() 6.30 1.10 4.52 0.30 1. 904 0.733 0.198 0.210 
6.00 4.20 1.qo ·3.63 0.40 1.652 0.100 0.317 0.452 
6.80 4.20 2.so 4.31 0.30 1.578 0.618 0.412 C. 66.7 
9.10 6.80 4.40 6.48 0.40 1.404 o.747 0.484 C.647 
9.50 4.50 3.90 5.50 0.40 1. 726 C.474 0.411 0.867 
6.50 4.80 4.10 5.04 0.40 1.290 o.73a 0.631 0.854 
10.10 5.20 5.10 6.45 0.40 1.567 C.515 C. 505 0.981 
13.90 11.50 10.60 11.92 o.so 1.166 0.827 0,,;763 0.922 
5.90 4.30 3.40 4.42 0.40 1.335 c.129 C. 576 c.191 
5.40 3.70 3.60 4.16 0.40 1.298 0.685 0.667 o.cn3 
16.80 9.30 5.00 9.21 0.50 l.824 0.554 0.298 0.538 
12.90 7.90 3.70 7 .22 C.40 1. 786 0.612 c,.2e.1 0.468 
6.60 4.60 3.40 4.69 o. 40 l .407 0.697 0.515 o.739 
7.70 4.70 2.10 4.24 0.40 1.818 0.610 C.273 0.447 
12.10 8.60 6.80 8.91 0.40 1.358 0.711 0.562 0.791 
18.70 a. 40 6.70 10.17 C.40 1.838 0.449 0.358 o.798 
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SEC TI ON NUMBER 2.3 
A B C OM RD SPH X y z 
13.00 7.50 3.10 6.71 0.30 1.937 0.577 0. 238 0.413 
29.90 17.90 10.70 17.89 0.40 1.671 0.599 0.358 C.598 
6.20 5.70 3.00 4.73 0.40 1.310 0.919 0 .484 0.526 
a.oo 3.70 3.30 4.61 0.40 1.737 0.462 0.412 0.892 
9.90 6.40 4.4C 6.53 0.40 1.515 0.646 0.444 C.687 
11.40 5.80 3.90 6.37 0.40 1. 7<H 0.509 0.342 0.672 
11.10 6.90 4.50 7.14 0.30 1.640 0.590 0.385 0.652 
8.30 4.00 3.40 4.83 0.30 1.717 0.482 0. 410 0.850 
11.00 5.80 3.4C 6.01 0.40 1.831 0.527 0. 309 0.586 
7.60 7.00 3.00 5.42 0.40 1.401 C.921 ~. 395 C.429 
11.40 6.20 3.30 6.16 C'.40 1.852 0.544 0. 289 0.532 
9.40 6.30 1.20 4.14 0.30 2.269 0.670 0.128 o.1qo 
7.50 6.0C 3.60 5.45 0.40 1.376 0.800 0.480 0.600 
11. 3·0 5.50 3.30 5.90 0.40 1.916 0.487 0.292 0.600 
7.40 4.60 4.50 5.35 0.30 1.383 0.622 0.608 0.978 
8.60 3.30 2.40 4.08 0.30 2.106 0.384 0.279 0.727 
6.30 4.10 3.00 4.26 C·.40 1.478 C.651 0.476 0.732 
6.50 6.30 1.70 4.11 'J.40 1.580 0.969 0.262 C.270 
7.8C 4.10 3.0C 4.58 0.30 1. 704 0.526 0.385 0.732 
5.80 5.20 2.60 4.28 0.30 1.355 0.897 0.448 C.500 
8.00 3.70 3.50 4.70 0.40 1.703 C.462 0.438 0.946 
5.60 4.70 3.90 4.68 0.40 1.196 C.839 0.696 0.830 
7.80 4.00 3.30 4.69 0.40 1.664 0.513 0.423 0.825 
7.70 5.20 2.80 4.82 0.40 1.597 0.675 0.364 0.538 
6.50 4.30 2.20 3.95 0.40 1.647 C.662 0. 338 C.512 
6.90 4.60 1.60 3.7C 0.40 1. 863 0.667 0. 232 0.348 
7.60 3.20 2.30 3.82 0.3C 1.987 C.421 0.303 C.719 
6.70 5.20 2.co 4.11 0.30 1.628 C.776 0 .. 299 0.385 
5.90 4.40 2.70 4.12 0.40 1.431 C.746 0.458 0.614 
6.9(: 4.CO 2.50 4.10 0.40 1.682 o. 580 0.362 0.625 
5.80 5.70 2.40 4.30 C.30 1.350 0.983 0.414 0.421 
6.50 3.90 2. 91".l 4.19 0.30 1.552 0.600 0.446 0.744 
5.60 5.00 2.60 4.18 0.30 1.341 0.893 0.464 0. 520 
6.50 4.40 1.90 3.79 Q.30 1. 716 0.677 0. 292 C.432 
4.80 4.40 2.30 3.65 0.40 1.316 0.917 0.479 0.523 
5.60 4.8C 2.80 4.22 0.50 1.326 0.857 0.500 c. 583 
6.00 3.90 2. 50 3.88 IJ.30 1.546 0.650 0.417 0.641 
5.50 3.70 3.70 4.22 C.40 1.302 0.673 0.673 1.coo 
5.50 3.50 2.90 3.82 0.3C 1.439 0.636 C.527 0.829 
5. 70 3.60 2.60 3.76 0.30 1.514 0.632 0.456 (l.722 
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SECT I ON NUMBER 2.4 
A B C DM RD SPH X y z 
4.70 4.90 3.40 4.2 8 0.40 1.099 1.043 0.723 0.694 
4.30 3.7C 2.30 3.32 0.30 1.295 0.860 0.535 0.622 
1.10 4.60 1.60 3.74 c.20 1.899 C.648 0.225 0.348 
12. 40 6.70 3.40 6.56 0.50 1.890 0.540 0. 274 o. 507 
7.90 5.00 3.40 s.12 0.30 1. 543 0.633 0.430 0.680 
4.90 3.20 1.10 2. 5 8. 0.40 1. 8<:l 6 0.653 o. 224 0.344 
5.00 4.00 2.30 3. 5 8 0.40 1.395 o.aoo 0.460 0.575 
6.90 4.90 4.00 5.13 0.40 1. 344 0.710 c. 580 0.816 
4.9C 3.30 1.90 3.13 0.3C 1.564 0.673 0.388 0.576 
6.70 4.30 2.40 4.10 0.40 1.632 0.642 0.358 0.558 
6.90 3.10 2.10 3.55 0.50 1. 941 0.449 0.304 0.677 
6.30 4.10 3.00 4.26 0.40 1.478 0.651 0.476 0.732 
6.00 4.60 2.30 3.99 0.40 1. 504 C.767 0.383 0.500 
4. ,o 3.50 2.40 3.41 0.40 1.380 0.745 0.511 0.686 
5.60 4.30 2.00 3.64 C.30 1. 539 0.768 0.357 0.465 
6. 70 · 5.50 4.40 5.45 0.40 1.229 0.821 0.657 o.aoo 
8.70 4.20 3.60 5.09 0.40 1. 711 0.483 0.414 0.857 
5.70 4.20 3.00 4.16 0.30 1. 371 0.737 o. 526 0.714 
11.40 7.60 4. 7 C, 7.41 0.40 1.538 0.667 0.412 0.618 
a.BO 6.60 3.70 5.99 0.40 1.469 0.150 0.420 0.561 
9.50 5.00 3.0C 5.22 0.30 1.819 0.526 0.316 C.600 
5.80 3.7C 2.60 3.82 0.40 1. 518 0.638 0.448 0.703 
10.90 10.40 6.30 8.94 0.40 1.219 0.954 0. 578 0.606 
19.60 17.00 12.40 16.05 0.30 1. 221 0.867 0. 633 0.729 
22.50 10.50 8.90 12.81 0.30 1. 756 C.467 0.396 0.848 
4.70 4.70 2.10 3.59 0.30 1.308 1.000 0.447 0.447 
7.00 2.10 2.50 3.62 0.40 1. q36 0.386 C.357 Q.926 
1.10 6.80 4.20 6.04 0.40 1.276 0.883 0.545 0.618 
8.80 5.20 4.10 5.72 0.30 1.537 0.591 0.466 0.788 
7.50 2.60 2.00 3. 39 0.30 2.212 0.347 0.267 0.76'1 
6.60 3.6C 2.80 4.05 0.30 1.629 0.54:5 0.424 0.778 
5.7C 3.20 3.GO 3.80 C.40 1.501 0.561 0.526 0.938 
6.40 4.00 2.50 4.00 0.30 1.600 0.625 0.391 0.625 
s.10 4.5C 2.10 3.64 C.30 1.401 0.882 0.412 0.467 
6.50 5.00 3.80 4.98 c.20 1.305 0.769 0.585 o. 760 
8.3C 4.20 3.20 4.81 0.30 1. 724 0.506 0.386 C.762 
8.80 4.50 3.50 5.18 0.30 1. 700 o. 511 o.3ga 0.778 
5.40 4.40 2.90 4.10 0.20 1.317 0.815 C.537 0.659 
7.10 3.90 3.70 4.68 0.40 1.517 0.549 0.521 0.949 
14.90 5.90 6.00 a.OB 0.20 1.844 0.396 C.403 1.011 
10.80 8.10 4.50 7. 3 3 0.30 1.474 0.750 0.417 0.556 
6.20 4.80 2.20 4.03 0.30 1.538 ~.774 0.355 0.458 
6.30 5.10 3.10 4.64 0.40 1.359 0.810 0.492 0.608 
5.70 3.40 3.10 3.92 0.40 1.455 0.596 C.544 0.912 
lC.80 7.60 5.20 7.53 0.40 1.434 0.704 0.481 0.684 
10.30 6.70 5.90 7.41 0.50 1.390 C.650 0.573 0.881 
5.90 4.50 2.10 3.82 0.30 1. 544 0.763 0.356 0.467 
6.oo 2.90 2.40 3.47 0.40 1.729 0.483 0.400 0.828 
5.20 3.40 3.00 3.76 0.30 1.384 0.654 0.577 0.882 
5.40 3.60 3.10 3.92 0.40 1.377 0.667 0.574 0.861 
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SEC TI ON NUMBER 2.4 
A 9 C OM RD SPH X y z 
5.90 2.90 2.40 3.45 0.40 1.110 0.492 0 .407 0.828 
6.50 3.00 2.'90 3.84 0.30 1.693 0.462 o. 446 (;.967 
9.20 6.70 3.20 5.60 0.30 1.464 C.817 0.390 0.478 
10.30 6.lC 3.10 5.80 0.40 1.111 0.592 0.301 0.508 
5.00 4.00 2.20 3.53 0.30 1.416 c.aoo 0.440 0. 5 50 
5.50 4.40 2.30 3.82 C.40 1.441 0.800 0.418 0.523 
6.80 3.50 2.10 3.68 0.30 1.846 0.515 o. 309 0.600 
12.40 8.80 4.30 7.77 0.40 1.596 0.710 0.347 0.489 
8.40 6.40 3.90 5.94 0.40 1.414 0.762 0.464 0.609 
8.30 6.70 3.90 6.01 0.40 1.381 0.807 C.470 0.582 
8.90 4.10 3. 20 4.89 0.30 1.821 0.461 o. 360 0.780 
14.40 8.40 6.60 9.28 C.40 1. 55 2 0.583 0.458 o. 786 
9.20 6.00 3.30 5.67 0.30 1.62 3 o. 652 0.359 0.550 
s. s·o 3.90 3.00 4.01 C.30 1.373 0.709 0.545 0.769 
7.70 6.60 2.10 5.16 0.40 1.493 0.857 0. 351 0.409 
s.10· 4.90 3.00 4.92 0.50 1.646 0.605 0.370 0.612 
6.80 4.10 3. 80 4.73 C.30 1.437 0.603 0.559 0.927 
7.60 7.10 2.90 5.39 0.40 1.410 0.934 a.382 0.408 
7.CJO 6.20 3.50 5.56 0.40 1.422 0.785 0.443 C.565 
8.80 5.00 3.10 5.15 0.40 1.710 0.568 o.352 0.620 
6.lC 4.60 2.80 4.28 0.40 1.424 0.754 0.459 0.6()9 
21.60 9.50 9.20 12.36 o.sc 1.748 0.440 C.426 0.968 
5.90 3.90 3.60 4. 36 0.30 1.353 0.661 0 .610 0.923 
4.40 4.lC 2.20 3.41 (l.30 1.290 0.932 0. 500 C.537 
6.40 3.90 2.20 3.80 C.30 1.684 0.609 0.344 0.564 
5. 3C, 3.60 1.60 3.13 0.40 1.696 C.679 0. 302 C'.444 
6.10 3.50 2.20 3.61 0.40 1.691 0.574 ().361 0.629 
7.00 3.80 2.50 4.05 o. 50 1. 728 0.543 0.357 G.658 
7.50 5.60 5.50 6.14 0.40 1.222 o.747 C.733 o.qgz 
10.90 6.20 4.00 6.47 C.30 1.686 0.569 0 • 367 C.645 
5.50 4.30 2. 60 3.95 G.50 1.393 0.782 0.473 0.605 
9.30 6.50 6.lC 1.11 0.4C 1.297 C.699 0.656 0.938 
6.50 3.40 1.40 3.14 0.30 2.070 0.523 0.215 0.412 
19.80 12.10 9.70 13. 2 5 C.40 1.495 0.611 0.490 0.802 
6.50 3.50 3.00 4.C9 0.30 1.591 0.538 0.462 0.857 
10.70 8.60 4.60 7.51 0.40 1.425 0.804 0.430 0.535 
12.20 10. 50 7.30 9.78 0.40 1.248 0.861 o.598 0.695 
7.40 5.70 4.00 5.53 0.30 1.339 0.770 0.541 0.702 
7.90 6.40 4.30 6.01 a.so 1.314 0.810 0.544 0.672 
15.50 10.10 5.90 9.93 0.40 1.561 0.690 0.381 0.551 
7.00 3.71') 2.50 4.02 0.40 1. 743 0.529 C.357 0.676 
7.40 5.80 2.50 4.75 0.30 1. 557 o. 784 0.338 0.431 
9.90 6.00 3.10 5.69 0.40 1.740 0.606 0.313 C.517 
7.60 4.00 3.00 4.50 0.40 1.688 0.526 0.395 0.750 
12.10 9.90 4.40 8.08 0.30 1.498 0.818 o.364 Q.444 
6.10 3.50 2.50 3.77 0.40 1. 620 0.574 0.410 0.714 
6.70 6.60 2.60 4.86 C.40 1.378 0.985 0.388 o.3q4 
10.80 6.60 4.90 7.04 0.40 1.534 0.611 C.454 0.742 
1c.so 9.70 2.50 6.34 0.40 1.657 0.924 0.23a o. 2 58 
6.10 5.50 2.10 4.13 a.so 1.477 0.902 0.344 C.382 
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SEC TI ON NUM8ER 2.4 
.A B C OM RO $PH X y z 
22.10 16.30 12.30 16.42 0.40 1.346 0.738 0.557 0.755 
1s.9C 9.90 6.10 lC.45 0.30 1.809 C.524 0.323 0.616 
16.20 6.30 5.10 8.04 Q.40 2.014 0.389 0.315 0.810 
16.50 14. 50 8.10 12.47 0.50 1.323 0.879 0.491 0.559 
6.40 6.20 2.10 4.75 0.40 1.348 0.969 0. 422 0.435 
· 6. 30 3.80 3.70 4.46 C.30 1.413 C.603 0. 587 0.974 
a.co 5.50 3.4C 5.31 0.30 1.507 0.688 0.425 0.618 
6. 20 3.50 2.60 3.84 0.30 1.617 C.565 0.419 0.743 
9.30 6.30 4.80 6.55 0.4C 1.419 0.677 0.516 0.762 
6.90 4.80 l.90 3.98 C.40 1. 735 0.696 0.275 0.396 
10. 20 6.20 3.60 6.11 0.40 1.670 C.608 0.353 C. 581 
10.10 1.co 4.90 7.16 o.5o 1.494 0.654 0.458 0.700 
6.QO 3.40 2.40 3.66 (1.30 1.640 C. 567 0.400 0.706 
5.ao 5.60 2.40 4.27 0.30 1.358 0.966 0.414 0.429 
6.90 4.60 2.40 4.24 0.40 1.628 C.667 0.348 0.522 
8.10 3.00 2.40 3.88 0.40 2.089 0.370 0.296 C.800 
6.20 5.40 5.10 5.55 0.30 1.118 0.871 0.823 Q.944 
6.30 4.70 2.30 4.08 0.40 1.543 C.746 0.365 0.489 
10.60 6.20 2.40 5.40 (1.40 1. 962 0.585 0.226 0.387 
11.10 6.70 4. 80 7.09 0.40 1.565 0.604 0.432 C.716 
6.90 5.10 4.00 5.20 0.40 1.326 0.139 0. 580 0.784 
6.90 3.20 2.30 3. 7(', 0.30 1.863 0.464 0.333 0.719 
7.70 4.70 2.50 4.49 C.30 1.715 0.610 0.325 0. 532 
6.30 5.40 3.20 4.77 0.30 1.319 C.857 C.508 0.593 
6.60 4.30 3.20 4.49 0.3C l.468 0.652 0.485 0.744 
6.80 4.40 3.40 4.6 7 0.40 1.457 0.647 0.500 0.773 
7.00 3.10 2.10 3.57 C.40 1.960 0.443 0.300 0.677 
6.10 3.60 2.20 3.64 0.30 1.675 0.590 0.361 0.611 
5.10 4.50 2.50 3.86 0.30 1.322 C.882 0.490 C.556 
5.00 3.70 2.40 3.54 0.40 1. 412 o. 740 0.480 0.649 
6.20 5.20 3. 40 4.7c; 0.30 1.295 0.839 0.548 0.654 
6.60 5.00 3.80 5.01 0.40 1.319 o.1sa 0.576 0.760 
4.90 3.CO 2.10 3.41 0.30 1.436 0.612 0.551 C.900 
5. 9() 3.00 3.00 3.76 0.30 1.570 o. 508 0.508 1.000 
1.20 4.9Q 2. 50 4.45 0.20 1.617 0.681 C.347 0.510 
12.00 9.70 5.40 8.57 0.30 1.401 0.808 0.450 0.557 
10. 20 7.50 3.90 6 .68 0.40 1.526 C.735 0.382 c.52C 
6.70 4.40 2.4C 4.14 0.30 l.620 0.657 0.358 C.545 
4.90 3.90 2.50 3.63 0.30 1.350 o.796 C.510 0.641 
1.10 3.90 2.80 4.38 0.30 1.758 0.506 0.364 0.718 
6.90 4.90 3.80 5.05 0.4C 1.367 0.110 0.551 0.776 
6.30 5.20 2.10 4.46 0.4C' 1.414 0.825 0.429 0.519 
6.30 5.90 3.50 5.07 0.40 1.243 0.937 0.556 C.593 
6.40 4.90 3.40 4.74 0.40 1.350 c.766 0.531 C.694 
9.40 4.90 3.00 5.17 0.40 1.818 0.521 0.319 0.612 
6.20 4.30 3.20 4.40 0.40 1.408 0.694 0.516 0.744 
6.60 4.7C 1.90 3.89 0.40 1.696 0.712 0.288 0.404 
5.30 4.20 l.6C 3.29 0.30 1.611 0.792 0.302 C.381 
6.80 3. 7(, 2.2c 3.81 n.20 1.784 0.544 0.324 0.595 
6.(lQ s.1c 2.00 3.94 0.30 1.523 C.850 C.333 0.392 
172 
SEC TI ON NUMBER 2.4 
A B C OM RO SPH X y z 
7.40 4.40 2.10 4.45 0.30 l .664 0.595 0.365 0.614 
5.80 4.00 2.20 3 .. 71 o. 40 1.564 0.690 0.379 0.550 
6.20 3.20 2.10 3.77 0.40 1,645 0.516 0.435 0.844 
5.60 4.20 2.30 3.78 0.40 1.481 0.750 0.411 C.548 
s.oc 4.40 1.so 3.41 0.30 1.467 0.880 0.360 0.409 
5.60 3.7() 2.40 3.68 0.30 1. 523 0.661 C.429 0.649 
173 
SECTION NUMBER 3.1 
A B C OM RD SPH X y z 
a.so 5.70 4.60 6.06 0.10 1.402 0.671 C.541 C.807 
a.cc 4.10 3.10 4.67 0.40 1. 714 0.512 0.387 0.756 
8.40 4.30 3.60 5.07 0.40 1.658 0.512 0.429 C.837 
4.9C 4.00 ,.co 3.89 0.50 1. 2.60 0.816 0.612 o. 750 
8.50 4.50 3.40 5.07 0.40 1.678 0.529 0.400 0.756 
1.10 5.40 3.90 5.31 0.40 1.338 0.761 0.549 0.722 
7.50 6.70 4.80 6.2 2 0.30 1.205 0.893 0.640 0.716 
5.50 5.00 2.00 3.80 0.30 1.446 0.909 0.364 0.400 
6.10 5.00 2.80 4.40 0.40 1.385 (1.820 0.459 0.560 
9.20 5.70 4.60 6.23 0.30 1.478 0.620 0.500 0.807 
8.80 6.10 3.90 5.94 0.40 1.482 C.693 0.443 0.639 
9.()0 6.10 3.CO 5.48 0.40 1.642 0.678 0.333 0.492 
10.so 5.40 4.40 6.3(1 0.40 1.668 0.514 0.419 0.815 
1. g·o 6.70 2.20 4.86 0.40 1. 604 C.859 0. 282 C.328 
6.20 4.50 2.10 4. 22 0.30 1.468 Q.726 0.435 C.600 
q.1c 6.60 2.90 5. 5 8 0.50 1.629 C.725 0.319 0.439 
6.80 5.80 3.90 5.36 0.3C 1.269 0.853 0.574 0.672 
6.20 3.80 3.90 4.51 0.30 1.374 C.613 0.629 1.026 
8.30 5.20 4.10 5.61 0.30 1. 478 0.627 0.494 0.7S8 
7.9C 6.40 4.50 6.10 C.40 1.294 0.810 C.570 0.703 
5. lC 4.40 2.50 3.83 0.30 1.332 C.863 0.490 C.568 
6.60 6.20 2.20 4.48 o. 40 1.473 0.939 0.333 C.355 
5.60 4.70 2.20 3.87 0.2c 1.448 0.839 0.393 0.468 
6.3C 5 .10 3. 8C 4.96 0.3C 1.270 0.810 0 .603 0.745 
10.oc 5.5C 2.90 5.42 0.40 1.844 0.550 0.290 0.527 
5.00 3.40 2. 60 3.54 O. 2C, 1.414 0.680 0. 520 0.765 
11.20 8.30 6.lC 8. 2 8 C.40 1.353 0.741 0.545 0.735 
16.40 6.20 4.70 7.82 0.30 2.098 0.378 0.287 0.758 
11.10 5. 30 5.0C 6.77 0.30 1.729 0.453 0.427 0.943 
8.70 7.90 7.50 e.02 0.30 1.085 0.908 0.862 0.949 
6.60 5. 1 C 2.90 4.60 0.30 1. 433 0.113 0.439 0.569 
7.70 1.00 4.60 6.2 8 0.30 1.226 0.909 o. 5cn 0.657 
5.90 4.70 4.40 4.96 0.30 1.190 0.191 0.746 0.936 
12.60 5.50 3. 50 6. 24 0.50 2.02c 0.437 0.278 C.636 
5.90 4.90 3.8C 4.79 0.40 1.232 0.831 0.644 0.776 
8.90 7.30 3.60 6.16 0.40 1.445 0.820 0.404 0.493 
8.30 7.90 3.30 6.00 0.40 1.383 (!.952 0.398 0.418 
7.50 5.10 2.40 4.51 C.30 1.663 0.680 0.320 0.471 
9.20 5.40 3.70 5.69 0.30 1.618 0.587 0.402 C.685 
13.30 8.30 6.30 8.86 0.5C 1.501 0.624 0.474 0.759 
9.40 8.40 6.50 8.01 0.40 1.174 C.894 0.691 C.774 
9.20 7.CO 3.80 6.25 0.40 1.471 0.761 0.413 0.543 
a.oo 6.50 3.10 5.44 0.40 1.470 0.813 0.387 0.477 
7.30 6.30 2.cc 4.51 0.40 1.617 0.863 0.274 0.317 
.12.60 7.60 5.70 8.17 C.50 1.542 0.603 C.452 0.750 
9.90 8.10 4.30 7.01 0.30 1.412 0.818 0.434 0.531 
21.co 12.40 10.20 13.85 C.4C 1.516 0.590 0.486 0.823 
12.60 12.40 7.40 10.50 0.40 1. 201 0.984 0.587 0.597 
8.40 5.40 2.50 4.84 0.40 1. 735 C.643 0.298 0.463 
10.30 6.70 4.10 6.56 0.40 1.569 0.650 0.398 C.612 
174 
SEC TI ON NUM13ER 3.1 
A 8 C DM RD SPH X y z 
13.50 7.80 4.80 7.97 0.40 1.695 0.578 o.356 0.615 
9.21J 6.60 5.60 6.98 0.30 1.318 0.7l"J 0.609 0.848 
8.80 5.20 2. 80 5.04 0.30 1. 746 0.5•H 0.318 0.538 
1.so 5.50 3.10 5.10 0.40 1.528 0.705 0.397 0.564 
6.80 4.40 2.50 4.21 0.50 1. 614 0.647 0.368 0.568 
7.80 3.30 2.10 4.11 0.30 1.897 0.423 0. 346 0.818 
6.60 4.4C 2.80 4.33 0.30 1. 523 0.667 0.424 0.636 
8.80 5.50 3.50 5.53 0.40 1.590 0.625 0.398 0.636 
9.80 7.60 4.30 6.84 0.30 1.432 0.776 0.439 0.566 
7 qn . 
. , - 5.70 3.60 5.45 0.40 1.449 0.722 0 .456 0.632 
7.30 5.00 2.30 4.38 0.40 1. 66 7 0.685 C.315 0.460 
7.50 5.70 3.10 5.10 0.20 1.471 0.760 0.413 C.544 
6.1:'.) 3.80 2.50 3.87 0.30 1.576 0.623 0.410 0.658 
8.90 6.30 5.40 6.71 0.40 1.325 0.708 0.607 0.857 
6.80 5.60 3.40 5.06 0.30 1.344 C.8 24 o. 500 0.607 
6.30 4.00 2.50 3.98 0.30 1.583 0.635 0.397 0.625 
8.80 7.80 2.90 5.84 C.40 1.507 o. 886 0.330 0.372 
11.00 5.70 2.10 5.53 0.30 1.988 0.518 C.245 0.474 
9.60 7.60 1.co 7.99 0.40 1. 20 l o.7qz 0.729 0.921 
10.eo 9.30 6.00 8.45 0.20 1.279 0.861 0.556 0.645 
9.10 4.60 2.40 4.65 0.40 1.958 0.505 C.264 0.522 
10.10 7.40 3.20 6.33 0.30 1.691 0.692 0.299 0.432 
8.30 6.80 4.80 6.47 0.50 1.283 0.819 0.578 0.706 
9.50 6.30 2.80 5.51 0.30 1. 723 C.663 0.295 C.444 
8.40 7.00 5.60 6.91 0.40 1.216 0.833 C.667 o.aoo 
9.80 9.00 2. lC· 5.70 0.30 1. 719 0.918 0.214 c.233 
7.9C 3.10 l.90 3.60 0.30 2.196 0.392 C'.241 0.613 
7.10 6.40 4.70 5.98 0.30 1.188 0.901 0.662 0.734 
8.10 4.7C 2.1c 4.68 0.30 1. 729 0.580 C.333 C.574 
6.80 3.7C 3.70 4.53 o.sc 1.500 0.544 0.544 1.000 
a.co 4.60 4.0C 5. 2 8 0.40 1.515 C.575 0.500 0.870 
9.10 6.50 3.40 5.86 0.30 1.553 0.714 0.374 0.523 
7.00 6.90 2.30 4.81 0.30 1.456 0.986 0.329 (l.333 
7.50 4.60 2.90 4.64 0.30 1.616 0.613 0.387 0.630 
6.60 6.40 3.30 5.18 0.30 1.273 0.970 o.soo 0.516 
6.00 4.80 3.30 4.56 ().30 1.315 o.soo 0.550 C.687 
6.50 4.80 3.70 4.87 0.40 J.335 0.738 0.569 0.771 
9.20 3.60 2.1c 4.47 0.30 2.057 0.391 C. 293 0.750 
6.60 5.40 2.90 4.69 0.40 1.406 0.818 o. 439 o. 537 
6.00 4.40 3.20 4.39 0.30 1.367 0.733 0.533 C.727 
5.70 5.lC 2.00 3.87 0.30 1.471 0.895 0. 351 0.392 
6.50 3.50 3.10 4.13 C.30 1. 573 0.538 0.477 0.886 
1.10 4.00 3.6C 4.68 0.30 1.518 0.563 o. 507 0.900 
7. 30 5.60 3.70 3.33 0.40 1.370 o.767 0.507 C.661 
6.CC 5.40 1.60 3. 73 0.30 1.609 0.900 0.267 0.296 
5.70 3.80 2.80 3.93 0.40 1.451 Q.667 0.491 0.737 
6.30 5.00 2.50 4. 29 0.30 1.470 0.794 0.397 0.500 
6.40 4.4(1 2.10 4.24 0.30 1.511 0.687 0.422 0.614 
5.60 4.10 2.10 3.96 C.30 1.415 0.732 0.482 0.659 
4. 70 3.50 3.00 3.67 C.30 1.281 C.745 0.638 0.857 
175 
SEC TI ON NUMBER 3.1 
A B C OM RD $PH X V z 
5.50 4.0C 2.50 3.80 0.40 1.446 0.727 0.455 0.625 
1.00 3.70 3.00 4.27 0.30 1.640 0.529 0.429 0.811 
5.20 3.50 2.60 3.62 0.30 1.438 0.673 o. 500 0.743 
6.70 3.70 2.4C 3.90 0.30 1.716 0.552 0.358 0.649 
5.10 4.70 2.00 3.77 0.30 1.512 0.825 0.351 0.426 
6.30 4.20 2.oc 3.75 0.50 1.678 0.667 0.317 0.476 
5.60 4.00 2.9C 4.02 0.30 1.393 C.714 0.518 0.725 
5.30 4.40 2.10 3.98 C.30 1.332 Q.830 0.509 0.614 
4.70 4.20 2. 40 3.62 0.30 1.299 0.894 0.511 0.571 
5. 90. 3.60 l.90 3.43 0.30 1. 720 0.610 0.322 0.528 
6.40 2.90 2.90 3.78 0.40 1.695 0.453 C.453 1.000 
5.00 3.10 2.50 3.38 0.40 1.478 0.620 o. 500 0.806 
6. 5.0 4.80 2. "0 4.27 0.30 1.521 0.738 0.385 0.521 
5.30 2.50 1.90 2.93 0.40 1.808 0.472 0.358 0.760 
4.90 3.90 2.00 3.3 7 0.30 1.455 0.796 0.408 0.513 
5.0C 4.10 2.70 3.81 0.3C 1.312 (). 8 20 0.540 0.659 
5.40 2.90 2.50 3.40 0.30 1.590 0.537 0.463 0.862 
5.10 4.00 1.90 3. 38 0.20 1. 507 0.784 0.373 0.4 75 
4.40 4.10 3.0C 3.78 0.30 1.163 C.932 C.682 0.732 
176 
SEC TI ON NUMBER 4.1 
A 13 C OM RD SPH X y z 
8.40 6.00 3.10 5.39 0.30 1.560 0.714 o. 369 o.s11 
9.50 6.50 4.10 6.33 0.50 1.502 0.684 0.432 0.631 
7.10 4.60 4.50 5.28 C.40 1.345 0.648 0.634 0.978 
6.30 4.30 3.90 4.73 0.40 1.333 0.683 0.619 0.907 
6.80 4.50 4.00 4.97 0.30 1.370 0.662 0.588 0.889 
10.60 6.50 4.20 6.61 0.40 1.603 0.613 0.396 0.646 
8.50 7.10 4.50 6.48 0.40 1.313 0.835 0.529 0.634 
7.60 1.10 3. 80 5.90 0.40 1.289 0.934 o. 500 0.535 
8.30 4.90 4.50 5.68 0.40 1.462 0.590 0.542 0.918 
11. 30 · 5.40 3.40 5.92 0.40 1.909 0.478 0.30! 0.630 
8.lC 5.30 4.50 5.78 0.4C 1.401 0.654 0.556 0.849 
10.30 4.00 3.70 5. 34 0.30 1.928 C.388 0.359 0.925 
6.70 3.~o 2.60 4.08 0.40 1.642 0.582 0.388 0.667 
23.50 15. 90 15.80 18.07 0.50 1.300 0.677 0.672 C.994 
7.60 5.00 3.70 5.20 0.40 1.462 0.658 0.487 0.740 
8.50 4.~o 2.so 4.40 0.40 1.933 0.471 0. 294 0.625 
10.00 7.10 4.60 6.89 0.40 1.452 0.110 0.460 0.648 
13.70 7.30 5. 20 8.04 0.40 1. 704 0.533 0.380 0.712 
7.90 4.60 3.60 5.08 0.40 1.556 0.582 Q.456 o.783 
4.80 3.90 2.BC 3.74 0.40 1.283 0.813 0. 583 0.718 
7.10 4.10 3.10 4.49 0.40 1.583 0.577 0.437 0.756 
lC.CO 6.50 4.70 6.73 0.40 1.485 0.650 0.470 C.723 
12.60 7.10 4.30 1.21 0.30 1. 732 0.563 0.341 0.606 
8.BC 7.00 4.9C 6.71 0.30 1.312 0.795 0.557 0.100 
4.60 4.0{) 3.60 4.05 0.50 1.137 0.870 C.783 0.900 
6.90 5.70 4.CO 5.4C 0.40 1.278 0.826 0. 580 C.702 
5.90 4.80 3.70 4.71 0.30 1.251 0.814 0.627 0.771 
1C.7t 10.00 6. 1 Cl 8.67 0.40 1.234 0.935 b.510 C.610 
6.40 4.00 3.90 4.64 0.30 l.38C 0.625 0.609 0.975 
13.10 10.50 6.10 9.43 0.40 1.389 0.802 0.466 o. 581 
7.50 5.60 3.40 5. 2 3 0.30 1.435 0.747 0.453 0.607 
6.20 5.90 4.20 5.36 0.50 1.158 0.952 0.677 0.112 
7.00 6.00 4.10 5.56 0.40 1.258 0.857 o.586 0.683 
7.50 3.90 3.20 4.54 0.30 1.652 0.520 0.427 0.821 
6.50 5.90 2.90 4.81 0.40 1.352 0.908 0.446 0.492 
5.8C 4.20 3.80 4.52 0.40 1.282 0.724 0.655 o.qos 
5.?0 4.50 1.90 3.65 0.40 1.560 6.789 C.333 0.422 
1.00 5.80 2.7C 4.79 O.t..C 1.463 C.829 0.386 0.466 
5.90 4.80 2.40 4.08 C'.30 1.446 0.814 0.407 0.500 
6.10 5.10 2.80 4.43 0.40 1.376 0.836 0.459 0.549 
6.10 4.10 4. 50 4.83 o. 40 1.263 0.672 0.738 1.098 
6.90 4.40 2.20 4.06 0.40 1.701 0.638 0.319 C.500 
10.00 3.40 3. 20 4. 77 0.40 2.095 0.340 0.320 C.941 
6.00 4.70 4.00 4.83 0.30 1.242 0.783 0.667 0.851 
9.00 6.10 4.20 6.13 0.40 1.468 0.678 0.467 0.689 
7.80 3.40 2.40 3.99 0.30 1.954 0.436 o. 308 0.706 
6.9C 4.40 3.10 4.55 C.40 1 .. 517 0.638 0.449 C.705 .. 
6.30 5.90 1.90 4.13 0.40 1.524 0.937 0. 302 0.322 
14.50 7.90 6.20 8.92 o. 40 1.625 0.545 0.428 0.785 
6.50 4.30 4.20 4.90 0.40 1.328 0.662 0.646 0.977 
177 
Sl:C TI ON NUMBER 4.1 
A B C OM RD SPH X y l 
6.30 4.20 3.10 4.34 0.50 1.450 0.667 0.492 0.738 
7.40 5.10 2.30 4.43 0.40 1.671 0.689 0.311 C.451 
6.60 4.30 2.60 4.19 0.40 1.574 0.652 0.394 0.605 
5.60 3.70 2.30 3.63 C.40 1.545 0.661 0.411 0.622 
5.50 3.70 3.10 3.98 0.40 1.382 0.673 0.564 0.838 
12.1c 7~80 6.40 8. 59 C.40 1.478 C.614 0. 504 0.021 
14.!JO 7.70 5.90 8.60 0.30 l.628 0.550 0.421 0.766 
8.20 5.40 4.CO 5.62 0.40 1.460 0.659 0.488 0.741 
6.00 4.90 2.40 4.13 0.30 l.452 C.817 0.400 0.490 
5.50 5.50 2.10 3.99 0.50 1.378 1.000 0.382 0.382 
6.70 4.10 3.60 4.62 0.30 1.449 0.612 0.537 0.878 
5.40 s.10 3.60 4.63 0.40 1.167 o.q44 0.667 0.706 
8. 9i) 8.30 5.70 7.50 0.40 1.187 0.933 0.640 0.687 
a.10' 7.50 2.50 5.34 0.40 1.518 C.926 0.309 C.333 
8.20 s.10 2.30 4. 5 8 C.30 1.790 0.622 0.280 0.451 
6.30 4.10 3.10 4.31 0.30 1.462 0.651 0.492 0.756 
6.00 4.90 3.40 4.64 0.40 1.293 C.817 0.567 0.694 
6.40 4.20 3.30 4.46 0.30 1.435 C,.656 C.516 0.786 
4.40 3.90 2.10 3.59 0.30 1.22s 0.886 0.614 0.692 
5 .60 4.30 2.30 3.81 0.30 1.469 0.768 C.411 0 .. 535 
7.10 4.80 2.8(; 4.57 0.40 1.554 0.676 0 .394 0.583 
12.60 9.60 6.10 9.04 0.30 1.394 0.762 0.484 C.635 
19.10 1.20 6.40 9.58 0.4(1 1.993 0.377 (!.335 0.889 
9.90 4.10 3.2C 5.06 0.4C 1.q55 0.414 C.323 C.780 
6.CC s.oo 2.60 4. 27 0.40 1.404 0.833 0.433 0.520 
5.30 3.70 2.3C 3.56 0.40 1.489 0.698 0.434 0.622 
5.30 3.40 3.20 3.86 0.40 1.372 0.642 C.604 0.941 
8.30 5.00 2.5c 4.70 C.30 1. 766 0.602 0 .30 l 0.500 
6. 20 4.80 2.50 4.21 0.40 1.474 C.774 0.403 0.521 
7.9C 6.30 3.20 5.42 o. 40 1.457 0.797 0.405 C. 508 
5 •. 20 3.90 2.70 3.80 0.5C 1.369 0.750 0.519 0.692 
7.30 4.00 2.20 4.00 0.50 1.823 0.548 o. 301 0.55C 
8.70 4.80 3.60 5.32 0.40 1.636 0.552 0.414 o.750 
4.5/j 4.40 2.70 3.77 0.60 1~195 0.978 0.600 0.614 
5.10 4.40 2.20 3.67 o.so 1.390 o.e63 o·. 431 0.500 
6.70 5.00 1. 80 3.92 o.sc 1.709 0.746 0.269 0.360 
6.60 4.30 1.90 3.78 0.30 1. 74 7 0.652 0.288 0.442 
12.50 B.10 3.80 7.27 0.50 1.719 0.648 0.304 0.469 
10. 80 5.40 4.90 6.5g 0.40 1.640 0.500 0.454 0.907 
6.20 6.10 3.50 5.10 0.50 1.217 o.9e4 0.565 0.574 
11.60 4.70 3.CO 5.47 0.40 2.121 0.405 0.259 0.638 
12.30 5.30 3.20 5.93 Q.40 2.074 0.431 0.260 0.604 
8.30 6.60 3.70 5.87 o.sc 1.413 o.7qs 0.446 0.561 
5.60 5.80 3.70 4.93 0.40 1.135 1.036 0,661 0.638 
10.10 7.20 2.60 5.74 C.40 1. 760 C.713 0.257 0.361 
7.70 4.00 1.60 3.67 0.40 2.100 0.519 0.208 c,. 400 
5.90 4.40 3.6C 4.54 0.50 1.300 0.746 Q.610 0.818 
5.10 4 .. 50 2.30 3.75 0.40 1.360 0.882 0 .451 C.511 
11. 3C 10.10 5.30 8.46 0.40 1.336 0.894 0.46g C.525 
17.00 8.70 8.40 10.75 0.50 1.581 C.512 0.494 0.966 
178 
SEC TI ON NUMBER 4.1 
A 8 C DM RD SPH X y z 
8.70 6.10 5.40 6.59 0.50 1.320 C.701 0.621 0.885 
11.20 9.00 4.9C 7.90 0.3() l'.417 0.804 0.437 0.544 
9.10 3.90 2.80 4.63 0.40 1. 965 0.429 0.308 0.718 
6.10 4.90 2.90 4.43 0. 50 1~378 0.803 0.475 0.592 
8.80 .5. 60 3.90 5.77 0.40 1.525 0.636 0.443 0.696 
11.60 5.60 3.40 6.04 0.50 1.919 0.483 0. 293 0.607 
6.40 4.40 3.20 4.48 0.30 l ~428 C.687 0.500 0.121 
6.50 4.50 2.00 3.88 0.40 1.674 0.692 0. 308 0.444 
5.90 4.70 3.10 4.41 0.50 1.337 0.797 0.525 0.660 
10.30 6.80 5.10 1.10 0.40 1.452 0.660 0.495 o. 750 
8.30 6.30 3.70 5. 78 0.40 !.435 0.759 0.446 0. 5 87 
12.10 9.80 6.80 9.31 0.40 1. 300 0.810 0.562 0.694 
4.60 4.00 2.20 3.43 0.50 1.340 0.870 0.478 0.550 
9.10 6.20 4.50 6.33 0.20 1.437 0.681 0.495 0.726 
8.70 5.90 4.30 6.04 0.40 1.440 0.678 0.494 0.729 
8.60 6.00 3.80 5.81 0.40 1.480 0.698 C.442 0.633 
8.40 6.20 4.10 5.98 0.40 1.405 0.738 0.488 0.661 
7.60 5. 20 3.90 5.36 0.40 1.417 0.684 Cl. 513 0.750 
10.90 7.30 5.80 7.73 () .40 l .41C 0.670 0. 532 o. 795 
12.3C 9.60 5.90 8.86 0.40 1.387 0.780 0.480 0.615 
17.10 8.10 1.10 10.22 0.40 1. 674 0.474 0.450 0.951 
9.00 6.80 5.00 6.74 0.40 1.336 0.756 o. 556 0.735 
12.90 5.20 3.90 6.40 0.60 2.011 0.403 0.302 0.750 
22.~o 9.40 6.80 11.34 0.50 2.011 0.412 0.298 0.723 
26.10 19.20 10.90 17.61 0.40 1. 482 0.736 0.418 C.568 
10.00 6.40 5.60 7.10 0.40 1.408 0.640 C.560 0.875 
6.00 3.70 2.90 4.01 0.40 1.497 C.617 0.483 C.784 
6.20 3.50 2.50 3.79 0.40 1.638 C.565 0.403 0.114 
5.90 4.60 2.70 4.18 0.40 1.410 0.780 0.458 o. 587 
9.20 6.40 4. <?.C 6.61 0.50 1.392 C.b96 C. 533 0.766 
6.30 6.0C 2.80 4.73 0.40 1.332 0.952 0.444 0.467 
5.70 3.90 1. 90 3.48 0.40 1.637 C.684 0.333 C.487 
5.90 4.10 3.70 4.47 0.40 1.319 0.695 0.627 0.902 
5.00 4.00 3.30 4.04 C.3C 1.237 Cl.800 C.660 0.825 
5.40 3.60 2.10 3.44 0.40 1.568 0.667 0.389 0.583 
5.90 3.20 2.70 3.71 o. 40 1.591 0.542 0.458 (l.844 
6.Cc 3.80 2.50 3.85 0.40 1.559 0.633 0.417 0.658 
5.40 3.60 3.10 3.92 0.40 1.377 0.667 Q.574 C.861 
4.50 4.20 2.50 3.62 0.40 1.245 C.933 0. 556 C.595 
4.00 2.90 3.30 3.37 0.20 1.187 0.725 0.825 1.138 
5.80 3.70 2.20 3.61 0.40 1.605 C.638 0.379 0.595 
4.70 2.90 3.20 3.52 0.40 1.335 0.617 0.681 1.103 
4.7C 3.20 2.20 3.21 0.40 1.464 0.681 0.468 0.687 
4. 9-0 3.70 1.90 3.25 0.40 1.506 c. 755 0.388 o. 514 
179 
SECT I ON NUMBER 4.2 
A 13 C OM RD SPH X y z 
7.90 6.20 4.80 6.17 o. 30 ·. 1. 280 0.785 0.608 C.774 
15.20 10.70 10.40 11.91 0.40 1.276 C.704 0.684 0.972 
11.30 1.00 6.00 1.ac 0.40 1.449 0.619 0. 531 0.957 
9.40 4.40 4.30 5.62 0.30 1.672 0.468 0.457 0.977 
4.40 3.80 2.30 3.38 0.30 1. 304 C.864 C.523 0.605 
1.10 4.20 3.50 4.71 0.40 L.508 0.592 o. 493 0.833 
7.40 7.40 4.00 6.('3 0.30 1.228 1.000 0.541 0.541 
8.70 5.30 3.70 5.55 C.40 1.569 0.609 0.425 0.698 
8.50 7.40 4.40 6.52 0.50 1.304 o.a11 0.518 0.595 
9.40 8.60 2.80 6.09 0.40 1.542 0.915 C.298 C.326 
13.40 11 .. 00 6.00 9.60 0.30 1.396 0.821 0.448 0.545 
15.90 9.80 8.30 10.90 o. 20 l.459 0.616 0. 522 0.847 
10.10 6.90 3.2C 6.06 0.40 1.666 0.683 0.317 0.464 
7.80 3.40 2.60 4.lC 0.40 1.902 C.436 0.333 0.765 
9.80 4.40 3.50 5.32 0.40 1.841 0.449 0.357 0.795 
13.70 11.00 6.30 9.83 0.4C 1.394 0.803 0.460 0.573 
14.10 11.30 8.70 11.15 0.50 1.265 0.801 C.617 0.770 
13.40 6.60 6.50 8. 31 0.40 1.612 0.493 C.485 0.985 
7.50 5.10 2.40 4.51 0.60 1.663 0.680 0. 320 C.471 
6.lC 5.20 2.10 4.41 0.40 1.394 o.852 0.443 0.519 
6.80 3.60 2.50 3.94 0.40 1.726 0.529 0.368 0.694 
13.40 10.40 6.40 9.63 0.50 1.392 0.776 0.478 0.615 
13.90 11.10 6.30 9.91 0.20 1.403 o.799 0.453 (1.568 
8.90 6.10 4.40 6.20 0.40 1.434 0.685 0 .494 0.121 
10.70 5.40 4.CO 6.14 0.30 1.744 0.505 0.374 0.741 
17.30 11. 70 6.00 10.67 0.4C· 1.622 0.676 0.347 0.513 
13.40 5.50 4.lC 6.71 0.40 1.997 C.410 0.306 C,.745 
6.70 4 ;,.n. 
·-~ 
3.90 4.79 0.40 1.399 0.627 0.582 0.929 
6.70 3.90 1.80 3.61 0.30 1.856 0.582 0.269 0.462 
11.20 5.40 5. 3C 6.84 o.sc 1.637 0.482 0.473 0.981 
13.00 7.70 5.10 7.99 0.40 1.627 0.592 0.39i C.662 
6.20 4.30 3.50 4.54 0.40 1.367 0.694 0.565 0.814 
15.60 14.10 '3.00 12.07 o. 50 1.292 0.904 0.513 0.567 
7. 20 4.50 2.10 4.08 0.40 1. 764 0.625 C.292 0.467 
10.40 1.10 6. 50 7.83 0.30 1.328 Q.683 0.625 0.915 
5.50 5.10 1.60 3.55 0.40 1.548 C.927 0. 291 0.314 
13.50 6.10 3.60 6.67 0.30 2.025 C.452 0.267 0.590 
10.40 7.10 4.20 6.77 0.40 1. 536 0.683 C.404 0.592 
6.7C 4.80 2.10 4.43 0.40 1.513 0.716 0.403 0.563 
5.40 4.60 2.90 4.16 0.30 1.298 C.852 C.537 0.630 9.oo 6.20 3.70 5.q1 o. 40 1.523 0.689 0.411 0.597 
9.30 7.00 3.40 6.05 0.40 1.537 0.753 0.366 C.486 
6.90 4. 40 4.20 5.03 0.40 1.371 0.638 0.609 0.955 
7.60 3.60 3.00 4. 35 0.40 1.749 0.474 0.395 0.833 
. 9.00 6.60 6. (lO 7.09 0.30 1.269 C.733 0.667 0.909 
. 6.60 4.80 3. 50 4.SC 0.40 1.374 0.121 C.530 0.729 
7.40 3.30 2.90 4.14 0.50 1. 789 C.446 0.392 0.879 
7.40 5.00 3.60 5.11 0. 20 1.449 0.676 o.486 O. 72C1 
16.90 1 5. 6.60 12.10 0.40 1.396 0.941 0.391 0.415 
- 17. 3C 14.0C 10.50 13.65 1).50 1.267 0.809 0.607 0.750 
180 
SE:CTION NUMBER 4.2 
A B C OM RO SPH X y z 
2c.60 13.40 10.10 14.(')7 0.50 1.464 0.650 0.490 0.754 
14.4C 6.50 6.lC 8.30 0.50 1. 736 0.451 0.424 0.938 
2c.oc 11.70 10.80 13.62 o. 50 1.468 c,.585 0.540 0.923 
13.50 9.10 8.10 9.98 0.40 1.352 C.674 0.600 0.890 
9.40 6.00 4.80 6.47 0.20 1.453 C.638 0.511 o.eoo 
16.30 7.10 5.50 B.6C 0.30 1.895 0.436 0. 337 0. 775 
10. 50 5.90 3.30 5.89 0.40 1.782 0.562 0.314 0.559 
10.10 7.10 5.90 7.51 0.30 1.345 0.703 0.584 0.831 
6.40 4.50 2.70 4.27 0.30 1.499 0.703 0 .422 C.600 
8.90 7.40 5.20 7.00 0.40 1.212 0.831 0.584 0.703 
10.90 9.90 s.oc 8.14 0.40 1.339 0.908 0.459 C.505 
9.60 s.so 5.40 6.58 0.40 1.459 0.573 0.562 0.982 
Hi. 00 6.50 5. 50 1.10 0.30 1.409 0.650 o. 550 0.846 
6.s·o 4.00 3.30 4.41 0.30 1.474 0.615 0.508 0.825 
16.80 14.40 5.40 lij.93 0.50 1.537 0.857 0.321 0.375 
13. 2{) 12.60 8.50 11.22 0.40 1.176 0.955 0.644 0.675 
13.20 10.00 4.20 8.22 0.40 l.607 C.758 0.318 0.420 
16.80 16.20 9.80 13.87 l).5C 1.211 0.964 0.583 0.605 
18.20 11.00 9.70 12.48 0.40 1.45g 0.604 C.533 0.882 
10.2c 5.60 5.CO 6.59 0.40 1.549 0.549 0.490 0.893 
9.10 5.90 4.70 6.32 0.40 1.440 0.648 0.516 0.797 
11.00 6.80 4.00 6.69 0.40 1. 645 G.618 0.364 o. 5 88 
10.10 5.40 3.50 5.76 O. 4C 1.754 0.535 0.347 (,.648 
7.CO 4.00 3.50 4.61 0.30 1.518 C.571 0.500 o. 875 
8.40 4.20 4.10 5.25 0.30 1.600 0.500 0.488 0.976 
11.60 s.qo 6.50 9.G7 0.30 1. 279 0.853 c. 560 C.657 
24.80 13.50 10.10 15.01 0.50 1. 65 2 0. 544 0.407 0.748 
20.00 16. 50 11.5C 15.60 0.50 1. 28 2 0.825 0.575 0.697 
17.70 8.50 6.70 10.03 0.40 1. 765 0.480 0.379 o.1ss 
B.3!1 5.70 2.5(. 4.91 0.50 1.691 C.687 0.301 C.439 
8.70 1.20 5.90 7.18 0.30 1.212 0.828 0.678 0.819 
6.60 4.80 4.60 5.26 0.40 1.254 0.727 0.697 0.958 
7.8Q 5.50 2.70 4.87 0.20 1.600 0.705 0.346 0.491 
5.90 4.90 3.60 4.7C 0.30 1.254 0. 831 0.610 0.735 
6.80 4.40 3.30 4.62 0.30 1. 471 0.647 0.485 0.750 
4.80 4.70 2.90 4.03 0.30 1.191 0.979 0.604 0.617 
4.80 4.40 3.90 4.35 0.40 1.103 0.917 0.813 C.886 
6.60 3.90 2.60 4.06 0.30 1.626 0.591 0.394 0.667 
6.60 4.90 2.60 4. 39 0.40 1. 507 0.742 C.394 C.531 
s.so 4.go 2.30 3.96 0.30 1.390 0.891 0.418 0.469 
6.30 5.30 2.60 4.43 0.3C 1.423 Q.841 0.413 0.491 
6.30 4.20 3.7C 4.61 0.40 1.367 0.667 0.587 0.881 
7.80 3.60 2.60 4.18 0.30 1.866 0.462 0.333 0.722 
7.30 3.70 2.10 4.18 0.30 1.747 0.507 C.370 0.730 
6.6C 3.90 2.5C 4.01 0.40 1.647 0.591 0.379 0.641 
s.10 3.80 3.lC 3.92 0.40 1.302 0.745 C.608 0.816 
4.80 4.60 1.80 3.41 0.40 1.407 0.958 0.375 0.391 
6.40 3.70 1.80 3.49 0.20 1.832 0.578 0.281 0.486 
6.60 3.70 1.90 3.59 0.30 1.837 0.561 0.288 o. 514 
6.60 4.90 2.20 4.14 0.30 1.593 0.742 0.333 C.449 
181 
SEC TI ON NUMBER 4.2 
f:, 8 C or-, RD SPH X y l 
7.10 3.10 1.80 3.41 0.30 2.083 0.437 0.254 0.581 
5.10 4.00 2.00 3.44 0.30 1.481 0.784 0.392 0. 500 
6.00 3.30 2.00 3.41 0.40 1. 760 o. 550 0.333 0.606 
182 
SEC TI ON NUMBER 4.3 
A B C OM RO SPH X y z 
9.50 9.10 6.CO 8.03 0. 50 1.182 0.958 0.632 0.659 
7.80 4.50 3.70 5.06 0.40 1. 540 C.577 0.474 0.822 
9.00 5.50 3.70 5.68 o. 40 1. 565 0.611 0.411 0.673 
9.20 4.90 3.20 5.24 0.40 1.754 0.533 0.348 0.653 
5.30 3.20 2.30 3.39 0.30 1.563 0.604 0.434 0.1'19 
21.90 8.30 5.40 9.94 0.50 2.204 0.379 0.247 0.651 
10.00 6.90 4.80 6.92 0.40 1.445 0.690 0.480 0.696 
6.10 5.00 4.00 4.96 0.40 1.230 0.820 0.656 0.900 
8.60 4.10 2.20 4.26 0.40 2.016 0.477 0. 256 0. 537 
1.10 4.10 3.50 4.80 0.30 1.605 Q.532 0.455 0.854 
5.30 4.60 3.40 4.36 0.40 1.216 0.868 0.642 0.739 
10.30 5.00 3.30 5.54 0.40 1.860 0.485 0 .320 0.660 
6.5C 5~20 3.20 4.76 0.30 1.364 0.800 0.492 C.615 
16.20 13.60 11.90 13.79 0.40 1.175 o. 840 0.735 0.875 
12.10 6.40 4.00 6.77 0.30 1.788 0.529 0.331 0.625 
7.80 5.60 3.70 5.45 0.40 1.432 C.718 0.474 0.661 
8.30 5.90 2.80 5.16 0.30 1.610 0.111 0.337 0.475 
s.20 5.40 4.80 5.97 0.4C 1.374 0.659 0.585 0.889 
14.10 q.30 6.30 9. 3 8 0.40 1.503 C.660 0.447 0.677 
7.80 5.70 3.00 5 .11 o. 40 1.527 o. 731 0.385 0.526 
6.80 3.40 3.50 4. 3 3 0.30 1.572 0.500 0.515 1.029 
5. 30 3.60 1.90 3. 31 0.40 1.601 0.679 0.358 0.528 
6.10 3.80 3.50 4.33 0.40 1.4oq 0.623 0.574 0.921 
5.90 3.50 2.10 3.82 o. 40 1.544 0.593 0.458 0.771 
6.30 4.90 2.00 3.95 0.30 1. 594 0.778 0. 317 0.408 
5.90 3.60 2.10 3.55 0.40 1.664 0.610 0.356 o. 583 
9.80 6.70 3.10 5.88 0.40 1.666 0.684 0.316 0.46'3 
4.50 4.30 2.60 3.69 0.40 1.219 Q.956 0.578 0.605 
10.50 9.00 4.20 7. 3 5 0.40 1. 429 0.857 C.400 0.467 
9.20 5.70 4.00 5.94 0.40 1.548 0.620 0.435 C.702 
12. 30 5.20 4.50 6.60 0.4C 1. 863 0.423 0.366 0.865 
12.10 8.40 6.20 8.57 0.40 1.411 0.694 0.512 0.738 
5.60 4.20 1. 90 3,. 55 C.30 1.578 0.750 o. 339 0.452 
9.80 4.50 3.20 5. 21 0.40 1.882 0.459 0.327 0.111 
6.10 3.80 2.1c 3.65 0.30 1.671 0.623 0.344 0.553 
14.40 9.60 5.30 9.02 o.so 1.597 0.667 0.368 0.552 
6.10 3.90 2.90 4.10 o.so 1.487 0.639 0.475 0.744 
8.80 4.50 3.50 5.18 0.30 1. 700 C.511 0.398 0.778 
5.70 4.90 2.10 3.89 0.30 1.467 0.860 0.368 0.429 
1.00 6.20 3.30 5.23 0.40 1.338 0.886 0.471 Q.5'32 
9.10 4.40 3.70 5.29 0.40 1.120 0.484 0.407 0.841 
7.30 6.60 4.10 5.82 C.3C 1.253 0.904 0.562 C.621 
7.40 4.60 2.60 4.46 0.40 1.661 0.622 0.351 0.565 
a.so 5.00 4.00 5.60 0.40 1.570 0.568 0.455 0.800 
8.30 4.80 3.lC 4.98 0.40 1.667 Q.578 0. 373 0.646 
9.60 7.70 2.ao 5.92 0.40 1.623 0.802 0.292 0.364 
9.70 5.CO 3.40 5.48 0.30 1.769 0.515 0.351 C.680 
6.oo 3.CO 2.10 3.36 0.40 1.788 o.5oo 0.350 0.700 
6.70 4.20 3.30 4.53 0.40 1.480 0.627 0.493 o. 786 
1.10 4.00 2.30 4.14 0.40 1.861 0.519 0. 299 o. 575 
183 
SEC TI ON NUMBER· 4.3 
A B C OM RD SPH X y l 
10.so 5.6C 4.40 6.43 o. 50 1.679 0.519 0.407 o.786 
8.50 5.80 3.70 5.67 0.40 1.499 0.682 0.435 0.638 
8.50 5.60 3.9C 5.70 0.30 1.490 0.659 0.459 0.696 
9.80 7.00 4.10 6.55 0.40 1.496 0.714 0.418 0.586 
8.70 6.50 4.30 6.24 C.40 1. 394 0.747 0.494 0.662 
7.60 3.40 1.80 3.60 0.40 2.113 0.(+47 0.237 o.s29 
4.60 4.30 2.90 3.86 C.40 1.193 0.935 0.630 0.674 
7.10 6.0() 3.10 5.09 o. 40 1.394 0.845 0.437 0.517 
5.00 2.30 2.20 2.94 0.3C 1.703 0.460 0.440 0.957 
7.10 3.50 2.40 3. 91 0.40 1.817 0.493 0.338 0.686 
4.40 4.30 2.20 3.47 0.40 1.210 0.977 0. 500 0.512 
21.30 14.50 12.00 15.48 o.sc 1.376 0.681 0.563 0.828 
7.80 3. 70 3.00 4.42 0.30 1.763 0.474 0.385 0.811 
6.10 4.70 3.90 4.82 c. 40 1.266 0.770 0.639 0.830 
15.70 1c.oo 4.4G 8.94 o. 50 1.776 0.637 0.280 0.440 
7.40 4.60 2.50 4.40 0.40 1.682 0.622 0.338 0.543 
1(). 80 8.00 4.2C 7.13 C.40 1.514 0.741 C.389 0.525 
9.00 7.30 4.90 6.85 Q.4C 1.313 0.811 0.544 0.671 
5.50 3.90 2.2c 3.5B 0.4C 1. 535 C .691 0.400 0.579 
8.00 5.50 5.30 6.16 C.30 1.300 0.688 0.662 0.964 
12.60 7.40 3.40 6.82 o. 50 1.848 0.587 0.270 0.459 
14.60 7.40 5.30 8.30 o.so 1.758 0.507 0.363 0.716 
14.50 10.40 7.40 10.37 0.50 1.398 0.717 0.510 0.712 
15.7C 10.7C 7.90 10.99 o.sc 1.429 C.692 0. 50 3 0.738 
11.10 g.6C 7.5C 9.2 8 0.60 1.196 0.865 0.676 0.781 
14.40 8.30 6.30 9.10 0.50 1.583 C.576 0.437 C.759 
15.00 8.40 5.80 9.01 o. 40 1.665 0.560 0.387 0.690 
10. 20 8.20 4.60 7. 27 0.40 1.402 0.804 0.451 o. 561 
17.30 10.00 9.7C 11.88 0.40 !.456 0.578 0.561 0.970 
13.90 7.50 5.20 8.15 0.40 1. 705 o. 540 o.374 C.693 
7.60 4.10 3. 81'.:i 4.91 0.40 1. 548 0.53g 0 .soo 0.927 
8.60 6.20 2 1-.1•, 5.18 0.30 1.662 0.721 o. 302 0.419 . - ... 
5.70 4.90 2.00 3.82 0.30 1.491 0.860 0.351 0.408 
4.60 4.30 3. 5() 4.11 0.40 1.120 0.935 0. 761 0.814 
8.10 3.60 2.20 4.00 0.30 2.023 (;.444 C. 272 0.611 
6.10 3.90 3.0G 4.15 0.30 1.471 C.63(} 0 .492 o.16Q 
5.80 4.00 2.60 3.92 0.40 1.479 0.690 0.448 0.650 
6.40 4.70 4.20 5.02 0.60 1.275 C.734 0.656 0.894 
6.10 4.10 3.30 4.3 5 0.40 1.401 0.672 0. 541 0.805 
5.00 5.00 2.00 3.68 0.30 1.357 1.000 0.400 0.400 
5.90 5.00 1.80 3.76 0.40 1.570 o. 847 O. 3C5 0.360 
5.60 3.80 2.60 3.81 0.40 1.4 70 0.679 0.464 0.684 
6.50 3.30 2.60 3.82 0.30 1.101 0.508 0.400 0.788 
5.40 3.30 3.00 3.77 0.40 1.433 0.611 0.556 0.909 
. 4. 80 3.70 1.90 3. 23 C.30 1.485 0.771 0. 396 0.514 
6.00 3.40 3.00 3.94 0.30 1.523 C.567 0.500 0.882 
184 
SEC TI ON NUMBER 4.4 
A B C DM RD SPH X y z 
1.10 4.00 3.10 4.45 0.30 1. 596 0.563 0.437 0. 775 
5.40 3.CC 1.40 2.83 C.3C 1.908 0.556 0.259 0.467 
5.00 2.80 2.20 3.13 0.30 1.595 o.560 C.440 0.786 
8.00 4.70 2.60 4.61 0.30 1.737 0.587 0.325 0.553 
6.30 3.80 3.60 4.42 0.40 1.426 0.603 0.571 C.947 
7.90 4.70 2.30 4.40 0.30 1. 794 0.595 0.291 0.489 
5.40 4.60 3.30 4.34 0.30 1.243 0.852 0.611 0.717 
6.40 3.40 3.00 4.03 0.40 l .)~89 0.531 0.469 0.882 
8.10 1.00 4.20 6.20 0.40 1. 307 0.864 0.519 0.600 
13.30 8.50 5.20 8.38 0.40 1.588 0.639 0.391 0.612 
8.20 4.70 2.90 4.82 0.40 1.702 0.573 0.354 0.617 
5. 8(i 4.00 2.40 3.82 0.30 1.519 0.690 0.414 0.600 
8.90 7.00 5.40 6.95 0.40 1.280 0.787 0.607 0.771 
9.50 7.70 5.00 7.15 0.4() 1.328 0.811 0.526 0.649 
6.80 3.80 3.00 4.26 0.40 1.595 C.559 0.441 0.789 
15.50 12.10 8.3C 11. 78 0.40 1.316 0.919 0. 535 0.654 
19.80 8.90 7.40 10.93 0.30 1.812 0.449 0.374 0.831 
11.30 6.00 5.30 7.11 0.3C 1.589 o. 531 0.469 0.883 
a.oc 5.90 3. 50 5.49 0.30 1.458 0.737 0.438 0.593 
9.30 1.20 4.80 6.85 C.30 1.358 0.774 0. 516 C.667 
6.80 3.4C 2.60 3.92 .J.40 1. 736 0.500 0.382 0.765 
5. 6f'.l 3.40 2.20 3.47 0.30 1. 612 0.607 0.393 0.647 
4.50 3.60 2.60 3.48 0.40 1.293 0.800 0.578 0.122 
6.70 4.10 2.40 4.04 0.40 1.659 0.612 0.358 C .5 85 
1.20 3.10 2.40 3.77 0.30 1.910 0.431 0.333 0.774 
5.40 3.70 2.40 3.63 0.30 1.486 C.685 0.444 0.649 
21.30 6.30 5.50 9.04 0.40 2.357 C'.296 0.258 C.873 
5.10 4.30 2. 4(' 3.75 0.40 1.361 0.843 0.471 C.558 
17.20 11.10 8.20 11.61 0.50 1.481 0.645 0.477 0.739 
7.20 6.30 3.90 5.61 o. 40 1.283 0.875 0.542 C.619 
5.30 5.20 3.CC 4. 36 o. 3:') 1.217 0.981 0.566 0.577 
12. 20 lC.50 8.60 10.33 0.40 1.181 0.861 0.705 0.819 
5.00 4.00 2.60 3.73 0.30 1.340 o.aoo C. 52C 0.650 
5.50 3.80 2.00 3.47 0.30 1.585 C.691 0.364 c.526 
5. 60 4.40 4.30 4.73 0.3C 1.183 0.786 0.768 C.977 
6.60 4.90 4.40 5.22 0.40 1. 264 o. 742 0.667 0.898 
4.60 3.00 2.40 3.21 (). 30 1.432 0.652 0.522 o.aoo 
8.60 6.60 4.20 6.20 0.30 1.387 0.767 0.488 0.636 
7.00 4.80 4.20 5.21 0.40 1.345 C.686 0.600 C.875 
5.50 5.40 3.80 4.83 0.40 1.138 o.982 C.691 0.704 
6.10 3.30 3.00 3.92 0.30 1.555 -0.541 0.492 0.90Cl 
4.40 4.30 2.90 3.80 0.40 1.158 0.9T? C.659 0.674 
9.30 6.70 5.90 7.16 0.30 1.298 c. 720 0.634 0.881 
5.90 4.60 1.60 3.51 0.30 1.679 0.780 0.271 0.348 
6.10 4.50 3.70 4.67 0.40 1.307 o.?38 0 .607 0.822 
4.20 4.00 3.10 3.73 0.4C 1.125 0.952 C.738 0.11s 
8.10 3.90 3.20 4.66 0.40 1.739 0.481 0. 395 0.821 
6.40 4.7C 4.60 5.17 0.30 1.237 C.734 0.719 0.979 
4.20 3.80 4.70 4.22 C.40 0.996 0.905 1.119 1. 237 





SECT[ON NUMBER 4.4 
A B C OM RD SPH X y z 
8.50 5.80 4.60 6.10 0.30 1.394 0.682 0.541 0.793 6.70 5.40 4.oc 5.25 0.40 1.276 0.806 0.597 0.741 8.50 4.80 3.40 5.18 0.30 1.642 0.565 0.400 0.10s 6.20 3.2C 1.40 3.03 0.30 2.047 0.516 0. 226 0.437 a.so 6.70 4.10 6.16 0.40 1.380 0.788 0.482 0.612 4.30 3.20 2.70 3.34 0.30 1. 289 C.744 0.628 0.844 5.40 4.0C 3.80 4.35 C.30 1.243 0.741 0.704 0.950 8.50 4.60 3.50 5.15 0.40 1.649 0.541 0.412 0.761 5.20 2.90 2.70 3.44 C.30 1.512 0.558 0.519 0.931 7.50 3.70 3 .. 40 4.5 5 o. 40 1.647 C.493 0.453 0.91<1 11.20 6.70 3.70 6.52 0.40 1. 71 7 0.598 0.330 0.552 10.00 5.20 3.90 5.88 0.40 1. 702 0.520 0.390 0.750 6.50 6.40 3.20 5 .11 0.40 1.273 0.985 0.492 0.500 11.30 6.40 6.30 7.69 0.30 1.469 0.566 0.558 0.984 12.80 7.50 s.oc 7.83 0.40 1.635 0.586 0.391 0.667 8.60 7.50 3.40 6.03 0.40 1.426 0.872 0.395 0.453 6.40 3.10 2.30 3.57 0.30 1.791 0.484 0.359 0.742 7.10 3.70 2.10 4.14 0.30 1.715 0.521 0.380 0.730 6.10 3.20 3.10 3.93 0.30 1.554 C.525 0.5C8 0.969 5.80 3.80 3.10 4.09 0.30 1.419 0.655 0.534 0.816 
6.00 4.40 2.~!) 3.75 0.30 1.599 C.733 0.333 0.455 6.BC 4.00 2.co 3.79 0.30 1. 795 0.588 0.294 0.500 
6.70 4.20 3.20 4.48 0.40 1. 495 0.627 C.478 0.762 
5.10 4.20 1.10 3.31 0.30 1.539 0.824 0.333 0.405 
8.40 6.9C 3.60 5.93 0.30 1.416 0.821 0.42g C.522 
5.50 4.10 3.60 4.3 3 0.30 1.210 o.745 0.655 0.878 
6. 5\°) 4.10 2.20 3.88 0.40 1.673 C.631 C.338 0.537 
6.40 6.20 5.CO 5.83 0.40 1.097 0.969 0.781 0.806 
186 
SEC TI ON NUMBER 5.1 
A B C 0,., RD SPH X y z 
12.so 6.70 5.80 7.92 0.4C 1.615 0.523 0.453 0.866 
13.50 6.20 4.00 6.94 o.so 1.944 c, .459 0.296 0.645 
5.70 4.2C 2.10 4.01 o. 30 1. 420 0.737 0.474 0.643 
4.90 4.00 2.60 3.71 C.40 1.322 0.816 C. 531 0.650 
5.40 5.00 4.CO 4.76 0.40 1.134 0.926 0. 741 c.aoo 
6.7C 5.0C 3.00 4.65 0.30 1.441 C.746 0.448 0.600 
6.20 5.10 3.40 4.75 0.50 1.304 0.823 0.548 0.667 
9.90 5.10 4.1 Cl 5.92 0.40 1.674 0.515 0.414 0.804 
6.10 6.00 3.30 4.94 0.30 1.234 0.984 0.541 0.550 
7.80 4.9(' 3.CC 4.86 0.40 1.606 C.628 0.385 0.612 
9.7C 7.80 6.70 7.97 0.40 1.211 C.804 0.691 0.859 
10.30 7.90 6.00 7.87 0.40 1. 308 0.767 0.583 0.759 
7.20 6.70 3.50 5.53 0.30 1. 303 C,.931 0.486 0.522 
l0.4i1 7.10 3.30 6. 2 5 o. 40 1.665 0.683 C. 317 0.465 
6.7C 3.60 2.20 3.76 0.30 1. 783 0.537 0.328 C.611 
6.60 5. ?.O 2.60 4.47 0.40 1.477 0.788 0.394 0.500 
6.10 5.60 3.60 4.97 0.3C 1.221 C.918 0.590 0.643 
5.50 3.50 2.40 3.59 0.40 1.533 C.636 0.436 0.686 
6.90 5.40 4.20 5. 3q 0.40 1.280 0.783 0.609 C.778 
8.60 7.70 2.40 5.42 0.30 1.588 C.895 o. 279 0.312 
18.70 15.70 8.9(1 13.77 0.40 1.358 0.840 0.476 0.567 
15.20 12.80 8.70 11.92 o. 40 1. 275 C.842 0.572 0.680 
14.90 9.40 5.00 8.88 0.30 1.678 0.631 C.336 0.532 
20.50 15.50 7.90 13.59 0.40 1.508 0.756 0.385 C.510 
8.90 6.90 2.80 5.56 o.so 1.601 0.775 0.315 0.406 
10.60 7.5() 5.30 7.5C 0.4C 1.414 0.708 c.soc 0.101 
7.60 4.40 l.9C 3.99 0.60 1.905 0.579 0. 2 5() 0.432 
6.20 5.30 3.40 4.82 0.60 1.287 0.855 0. 548 0.642 
6.60 4.60 3 .. 40 4.69 0.50 1.407 0.697 0.515 0.739 
7.60 5.60 4.9C 5.93 0.40 1.282 0.131 0.645 0.875 
6.6C 6.50 4.10 5.6(1 0.40 1.178 0.985 0.621 C.631 
9. 40 1.00 5.60 1.11 0.50 1.311 c.745 ,'). 596 0.80(! 
15.6(1 8.80 4.20 8. 32 0.50 1. 874 C.564 o. 269 C.477 
13.00 8.10 5.00 8.07 0.30 1.610 0.623 0.385 0.617 
12.80 10.20 5.60 9.01 o. 40 1.421 0.797 0.437 0.549 
19.30 ,. 5. 90 11.80 15.36 C.50 1.257 0.824 C.611 o. 742 
17.90 11.00 7.90 11.59 o.sc 1.545 0.615 C.441 C.718 
14.30 9.10 6.80 Sl.60 0.40 1.490 0.636 0.476 0.747 
8.60 5.10 3.6C 5.4C o. 40 1. 591 tJ.593 0.419 0.706 
12.50 10.30 4.50 8.34 0.40 1.499 Q.824 o. 360 0.437 
16.70 13.30 6.90 11.53 0.50 1.448 C.796 0.413 C.519 
13.60 9.50 6.40 9.39 0.20 1.449 0.699 0.471 0.674 
8. 3{) 5.00 2.10 4.82 0.40 1.122 0.602 0.325 0.540 
9.40 5.20 4.20 5.90 0.30 1.593 o.553 0.447 C.808 
.13.70 4.80 4.40 6.61 0.30 2.011 0.350 0.321 0.917 
6.70 5.60 4.0C 5. 31 0.40 1.261 C.836 0.597 0.114 
9.50 8.10 2. 90 6.07 0.40 1.566 c.ss3 0.305 C.358 
8.80 5.50 4.BC 6.15 0.40 1.431 0.625 0.545 0.873 
13.20 6.60 4.00 6.00 C.50 1.366 0.805 0.488 0.606 
6.60 4.30 3.60 4.67 0.4C 1.412 C.652 0.545 0.837 
187 
SEC TI ON NUMBER 5. l 
A 8 C DM RD SPH X y z 
8.20 5.0C 4.90 5.96 0.30 1.400 0.610 0.598 0.980 10.70 4.80 4.60 6.18 0.40 1.731 0.449 0 .430 0.958 9.10 6.80 2.60 5.44 0.40 1.673 0.747 0.286 0.382 8.50 4.80 2.50 4.67 0.50 1.819 0.565 0.294 0.521 8.40 5.00 2.40 4.65 0.30 1.805 0.595 0.286 0.480 11.30 11.10 9.20 10.49 0.40 1.077 Q.982 0.814 0.829 6. 30 4.50 4.30 4.96 0.40 1.271 0.714 0.683 0.956 6.60 6.40 3.00 s.02 o. 40 1. 314 0.970 0.455 0.469 7.60 4.70 4.50 5.44 0.4C 1.398 0.618 0. 592 0.957 7.80 4.00 2.30 4.16 0.30 1.877 0.513 o. 295 0.575 6.60 4.3(' 2.30 4.03 0.30 1. 639 0.652 C. 348 C.535 8.40 3.50 3.10 4.50 0.30 1. 867 0.417 0.369 0.886 7.30 4.20 2.90 4.46 0.30 1.636 0.575 0.397 0.690 7.70 3.60 3.60 4.64 0.30 1.660 0.468 0.468 1.000 6.00 5.90 3.50 4.99 0.40 1.204 0.983 0. 583 0.593 7.90 3.70 2.30 4. ()7 0.40 1.943 0.468 0.291 0.622 6.40 4.30 4.00 4.79 o. 30 1.335 0.672 0.625 0.930 6.00 3.90 3.20 4.21 0.30 1.424 0.650 0.533 0.821 6.70 4.40 2. 10 3.96 0.30 1.694 0.657 0.313 0.4 77 6.80 3.80 2.30 3.90 0.30 1.742 C.559 0.338 0.605 5.90 3.8C 3.60 4.32 Ci. 40 1.365 0.644 0. 610 0.947 6.30 3.9(1 2.90 4.15 0.40 1.520 C:.6lg 0.460 0.744 6.CO 4.40 2.40 3.99 0.30 l.5C5 0.733 0.400 0.545 5.20 4.20 2.60 3.84 0.30 1.353 0.808 0.500 0.619 6.60 3.90 2.00 3.72 0.30 1. 774 ().591 o. 303 0.513 
4.60 3.9(1 2.60 3.60 0.40 1.278 0.848 0.565 0.667 5.20 3.90 2.90 3.89 0.40 1.337 C.750 C.558 C.744 5.00 4.50 2.00 3.56 0.30 1.406 0.900 0.400 0.444 
188 
SF.CTI ON NUMBER 5.2 
A B C DM RD SPH X V z 
16.40 11.10 7.50 11.09 0.30 1.478 0.677 0.457 0.676 
b.10 5.50 3.10 4.85 0.30 1.381 o.a21 (.) .463 0.564 
8.20 6.80 4.50 6.31 0.40 1.300 0.829 o. 549 0.662 
9.00 7.00 5.60 7.07 0.50 1.274 0.778 0.622 o.soc 
13.40 7.80 5.50 8. 31 0.40 1.612 0.582 C.410 0.705 
1c.so 8.10 5.70 7.86 0.40 1.337 0.771 0.543 0.704 
18.60 16.20 10.10 14.49 0.50 1.284 0.871 0.543 0.623 
23.20 13.40 5.70 12.1c 0.30 1.917 0.578 0. 246 0.425 
16.70 10.40 9.20 11.69 0.40 1.428 0.623 C.551 0.885 
7.60 7.00 3.60 5.76 0.40 1.318 0.921 0.474 0.514 
9.80 6.00 2.ao 5.48 C.30 1. 788 0.612 0.286 0.467 
1.4e 4.50 3.30 4.79 0.30 1.545 0.608 0.446 C.733 
11.40 7.10 5.00 7.40 0.50 1. 541 0.623 0.439 o. 704 
13.4"0 11.10 6.20 9.73 0.4C 1.377 C.828 0.463 0.559 
17.90 9.90 6.50 10.48 0.40 1.708 0.553 0.363 0.657 
9.80 6.80 4.80 6.84 0.20 1.433 0.694 0.490 0.706 
8.40 7.10 5.10 6.73 0.30 1.249 0.845 0 .607 0.718 
s.60 6.50 5.20 6.87 0.40 1.397 0.677 0.542 o.aoc 
11.80 8.30 4.20 7.44 0.30 1.587 Q.703 0.356 o. 506 
9. 20 1.20 3.C'O 5.84 c,. 20 1.577 0.783 0.326 0.417 
10.50 7.80 3.3C 6.47 0.50 1.624 0.743 0.314 0.423 
14.40 8. 2{) 8. 10 9.85 0.30 1.462 0.569 o. 562 0.988 
12.90 10.sc 5.50 9. CH 0.30 1.423 0.814 C.426 0.524 
lC.80 6.40 3.40 6.17 0.40 1. 75C 0.593 0.315 0.531 
7.90 5.20 2.90 4.92 0.40 l. 606 ().658 0.367 0.558 
1.10 6.20 3.10 5. 2 9 0.40 1.456 Q.805 0 .403 0.500 
9.00 7.30 4.0C 6.41 0.30 1.405 0.811 0.444 0.548 
15.0•) IC.50 6.10 9.87 0.40 1. 520 0.100 0.407 C. 5 81 
11.20 5.30 2.80 5.50 0.40 2.()37 0.473 0. 250 0.528 
8.00 4.60 3.60 5.lC 0.40 1.569 Q.575 C. 450 0.783 
12.40 10.60 3.Co 7. 3 3 0.40 1.691 0.855 c.242 C.283 
8.50 4.40 3.80 5.22 0.30 1.629 0.51s 0.447 IJ.864 
11.70 7.70 4.00 1.12 0.30 1.644 0.658 0.342 0.519 
11. 50 8.70 3.90 7.31 0.40 1.574 o. 757 0.339 0.448 
13.90 9.40 5.6() 9.01 o. 40 1.543 0.676 Cl .403 0.596 
6.70 4.90 4.50 5.29 0.30 1. 26 7 0.131 0.672 0.918 
6.30 4.9C 3.0C 4.52 0.30 1.392 0.778 0.476 0.612 
13.40 12.c,o 4.60 9.04 0.40 1.482 0.896 0.343 0.383 
12.70 4.60 3.60 5.95 0.30 2.136 0.362 0.283 0. 783 
9.60 8.50 3.70 6.71 0.40 1.431 Q.8'35 C.385 0.435 
15.DO 9.00 3.70 7.93 0.40 1.891 0.600 0.247 0.411 
6.70 5.70 2.40 4.51 0.20 1.486 Q.851 0.358 0.421 
1.go 4.8C 3.90 5. 27 0.30 1. 4.91 0.615 0.500 0.813 
12.40 9.6C 5.30 8.58 C.40 1.446 0.774 0.427 0.552 
15.80 6.10 s.20 7.94 0.40 1.9>3q 0.386 0.329 0.852 
34.20 22.9:) l6.3C 23.37 0.40 1. 463 0.670 0.477 0.712 
7.50 6.60 3.50 5.57 0.30 1.345 •J. 88C 0.467 0.530 
6.60 6.00 3.60 5.22 0.40 1. 263 o.909 0.545 C.600 
9.7~ 6.60 5.70 7.15 u.4C 1.357 0.680 0.588 0.864 
6.00 s.qo 4.30 5.34 0.40 1.124 0.983 0.717 ().12<:J 
189 
SEC TI ON NUMBER 5.2 
A B C DM RD SPH X y z 
10.90 7.80 6.00 7.99 0.40 1.364 0.716 C.550 C.769 
8.9C 1.20 5.80 7.19 0.30 1.238 0.809 0.652 0.806 
6.60 3.10 2.60 ·3. 76 0.30 1. 755 0.4 70 0.394 0.839 
6.00 3.80 2. 5C 3.85 0.30 1.559 0.633 0.417 0.658 
11.60 5.80 4.20 6.56 0.40 1. 768 0.500 0.362 C.724 
6.90 5.00 3.5:J 4.94 0.30 1.396 0.725 0. 507 0.700 
10.90 lC.7':J 5.50 8.62 0.30 1.264 0.982 0. 505 0.514 
6.70 6.40 2. 6.;) 4.81 0.30 l.'392 0.955 0.388 0.406 
4.90 4.50 2.10 3.57 C.30 1. 346 0.938 0.437 0.467 
9.40 7.50 2.90 5.89 0.40 1. 596 C.798 0.309 t'.'.387 
14.40 s. q.Q 4.40 8.26 0.40 1.743 Cl.618 0. 306 0.494 
11.10 7.70 5.20 7.77 o. 40 1. 506 0.658 0.444 0.675 
7.10 4.10 3 •. oo 4.44 0.40 1.60!'.:! 0.577 0.423 0.732 
1 o. s·o 6.4(1 4.60 6.76 0.40 1.553 0.610 0.438 0.719 
6.80 4.00 3.30 4.48 0.30 1.519 0.588 0. 48 5 0.825 
10.40 9. 6t1 3.90 7.30 0.40 1.424 0.923 0.375 0.406 
5.90 4.8C 3.20 4.49 0.40 1.314 0.814 0.542 0.667 
7.60 5.90 2.60 4.89 0.'30 1.556 0.776 0.342 0.441 
12.50 8.40 4. 90 B.01 0.40 1. 560 0.672 0. 392 o. 583 
8.40 8.30 4.70 6.89 0.40 1.218 G.988 0. 560 0.566 
15.80 9.60 5.70 9.53 0.40 1.659 0.6~8 lJ. 361 0.594 
9.00 5.5C 4.60 6.11 0.5~ 1.474 0.611 0.511 C.836 
6.90 4.20 3.40 4.62 0.40 1.494 0.609 0 .4<:3 0.810 
15. 70 q.oo 6.00 9.46 0.40 1.659 0.573 D.382 0.667 
7.00 5.70 s.20 5.92 0.40 1.182 0.814 0.743 0.912 
9.80 3.90 2. 90 4.80 0.20 2.040 0.398 0.296 0.744 
6.20 5.5{) 2.30 4.2 8 0.40 1. 448 C.887 0.311 C.418 
8.70 4.20 3.60 5.09 0.40 1. 711 0.483 0.414 0.857 
15.60 6. 30 3.90 7.26 a. 30 Z.148 0.404 0. 250 C.61'9 
9.QG 6.50 4.30 6.52 0.40 1.519 ('I. 657 0.434 0.662 
8.60 6.20 4.00 5.97 0.30 1.439 0.721 Q.465 Q.645 
7.90 4.30 4.30 5. 2 7 tl. 50 1.500 0.544 0.544 1.000 
7.50 s.20 3.70 5.25 0.30 1.430 0.693 C.493 0.712 
6.50 4.00 2.90 4.22 0.30 1.539 0.615 C.446 0.725 
1.20 3.30 2.ao 4.05 0.30 1. 777 0.458 0. 399 0.848 
7.90 3.40 2. 50 4.05 0.30 1. 927 0.436 C.321 0.735 
5. 8!') "3.60 2.10 3.53 G.30 1. 645 Q.621 0.362 o. 583 
25.00 14.CO 13.CO 16.57 o. 40 1.509 C.560 0.520 0.929 
15.80 12.20 7.0C 11.05 C.30 l.43C 0.772 0.443 0.574 
14.50 9.70 6.80 9.85 0.40 1. 472 0.669 C.469 0.701 
11.60 8.50 5.lG 7.95 0.40 1.459 C.733 0.44C C.60C 
13.20 11.20 6.00 9. 61 0.50 1.374 0.848 0.455 0.536 
11.00 10.90 1.00 9.43 0.40 1.166 0.991 0.636 0.642 
13. 71 13.00 7 •. 20 10.86 0.40 1.261 0.9Lt9 0.526 0.554 
9. 91J 7.50 4.20 6.78 o. 40 1.460 0.758 0.424 C. 560 
18.lC 13.70 8.80 12.97 0.50 1.395 0.757 0.486 0.642 
14. 2G 9.90 7.50 10.18 0.30 1.395 0.697 0.528 C.758 
14.30 11. 40 8.30 11.06 {). 40 1.293 o.797 0. 580 0.728 
11.60 f.60 4.40 6.96 0.30 1.667 0.569 0.379 0.667 
21.90 15.70 9.10 14.63 0.40 1.497 0.717 0.416 o. 580 
190 
SECTJ ON NUN!BER 5.2 
A 8 C OM RD SPH X y z 
lb.CD 8.60 4.10 8.26 0.40 1. 936 0.537 C.256 0.477 11.30 7.40 5. 7.48 0.3C l.511 0.655 0.442 C.676 5.20 4.70 2.70 4.04 0.30 1.287 Cl. 904 C.519 0.574 8.CO 6.60 3.80 5.85 0.40 l.367 C.825 0.475 0.576 11.so 8.20 5.90 8.22 (1. 40 1.398 0.713 0.513 0.12c u:,. 70 8.00 s.co 7. 54 0.40 1.420 0.748 0.467 0.625 10.40 10.10 4.CO 7.49 0.40 1.389 0.971 0.385 0.396 7.10 4.90 3.70 5.05 0.20 1.406 0.690 0.521 0.755 9.20 5.8,J 3.50 5.72 0.30 l.61C 0.630 0.380 0.603 8.90 8.80 4.00 6.79 0.20 1. 310 C.989 0.449 0.455 
6.20 4.40 Z.90 4.29 0.40 1.444 0.710 0.468 0.659 
11.40 9.40 6.50 8.86 0.20 1.286 c. 825 G.570 0.691 
9.ZQ fi.80 5.10 6.83 0.30 1.346 0.73<; C.554 C.750 
6.70 5.lC 2.80 4.57 0.30 1.465 0.761 0.418 0.549 
7.50 4.50 3.30 4.81 0.30 1.1559 0.61)0 0.440 c.733 
8. 50 4.?0 3.90 5.18 0.3C 1.640 0.494 0.459 0.92~ 
8.60 6.70 4.70 6.47 0.30 l.329 0.779 0.547 0.101 
6.80 4.50 3.30 4.66 0.40 1.460 C.662 0.485 0.733 
6. 3{j 5.40 3.40 4.87' 0.30 1.293 0.857 ·1. 540 0.63{1 
5. -30 4.60 ?.. 50 4.06 0.40 1.430 0.793 0.431 0.543 
6.10 4.70 2. t-0 4.21 0.30 1.449 0.770 0.426 0.553 
8.80 4.10 2.20 4.30 0.20 2.048 r,. 466 0.250 0.537 
6. 10 4.50 2.90 ., -:,_!"', :.,t • . >'"" C.30 1. 418 0.738 0.475 C.644 
6.70 4.40 3.20 4.55 0.40 1.472 0.657 0.478 0.727 
6.1C 3.4C 2.9C 4.04 0.40 1.657 0.507 C.433 0.853 
5.8C 3.80 3.20 4.13 o. 20 1.404 0.655 C.552 0.842 
5.80 5.20 2.20 4.05 0.20 1.433 0.897 C.379 0.423 
s.on 15.00 2.20 3.80 0.40 1.315 l .QCO 0.440 C.440 
6.20 3.60 2.30 3.72 0.50 1.668 0 .5 81 0.371 0.639 
5.00 4.10 3.40 4.12 r, ':tr. ;, . - .... 1.215 0.820 0.680 0.829 
5.10 3. 6/.;; 3.20 3.89 0.20 1.312 C. 706 0.627 0.889 
5.10 3.6(1 3. 0('1 3.80 0.40 2. 340 C.706 ().588 ·).833 
6.20 4.10 2.90 4.19 0.30 1.479 C.661 0.468 C.707 
5.6C 4.30 3.40 4.34 0.30 1. 290 0.768 0.6C7 C.791 
5.50 2. 9•:J 2.00 ~.17 0.30 1.7.34 C.527 0.364 0.690 
26.80 23.00 l '3. DC 22.30 0.50 1.202 C.858 0.672 0.783 
191 
SEC TI ON NUMBER 5.3 
A B C OM RD SPH X y z 
7.5( 6.0C 2.10 4.95 0.60 1.514 0.80C 0.360 C.450 
10.40 6.30 5.CC 6.89 0.40 1.509 0.606 C.481 v.794 
6.20 4.00 3.30 4.34 0.40 1. 428 0.645 0 •. 532 0.825 
10.60 6.60 5.00 7.05 0.40 1.504 C.623 0.472 0.758 
9.00 6.90 4.50 6.54 0.30 1.377 0.767 o. 500 0.652 
7.90 4.80 3.10 4.90 0.30 1.613 0.608 0.392 C.646 
a.cc 4.70 1.80 4.08 0.40 1.963 C:.587 0.225 C.383 
7.80 6.8C 2.60 5.1 7 0.40 1.510 0.87 2 0.333 0.382 
G.80 9.40 6.40 s. 39 0.40 1.169 0.959 0.653 0.681 
8.40 1.10 2.30 5.30 0.40 1.585 0.917 0.274 0.299 
6.30 4.70 2.20 4.02 0.40 1.566 0.746 0.349 C.468 
6.90 4.70 4.60 5.30 0.30 1.301 0.681 0.667 0.979 
12.10 6.30 2.60 5.,8 3 0.40 2.075 0.521 0.215 0.413 
13.00 7.2C s.ac 8.16 0.30 1. 594 C.554 0.446 C.806 
6.80 5.20 5.CO 5 .61 0.40 1.212 0.765 0. 735 0.962 
11.ao 6.50 5.3C 7.41 0.30 1.593 0.551 0.449 C.815 
l4.6C 7.CO 4.50 1.12 0.40 1.891 0.479 C.308 0.643 
8.30 6.10 2.1c 5.15 0.40 1.611 0.735 0.325 0.443 
12.30 6.40 5.60 7.61 0.50 1.616 C.520 0.455 C.875 
6.30 5.4C 3.60 4.97 0.40 l.269 0.857 0.571 C.667 
10.90 6.00 3.60 6.1 7 0.40 1.765 0.550 0.330 C.600 
5.50 5.20 3.50 4.64 0.30 1.185 0.945 0.636 0.673 
9.5G 6.90 4.20 6.51 0.30 1.460 o. 726 0.442 0.609 
5.50 3.40 1.90 3.29 0.3C 1.67 3 C.618 0.345 0.559 
6.60 4.80 4.10 5.06 0.40 1.303 0.727 0.621 0.854 
7.30 5.20 4.40 5.51 0.40 1.326 0.712 0.603 0.846 
5.1c 4.50 2.10 3.96 0.30 1.289 0.882 0.529 0.600 
6.30 4.20 2.90 4.2 5 0.30 1. 483 0.667 0.460 0.690 
7.00 5.90 3. 2() 5.09 0.40 1.374 0.843 0.457 0.542 
9.70 5.40 2.80 5.27 0.40 1.839 0.557 0.289 0.519 
11.ac 8.00 3.60 6.98 0.40 1.691 C.678 0. 305 0.450 
11.20 9.20 5.7C 8. 37 0.50 1.337 0.821 0. 5C 9 0.620 
28.50 23.10 15.00 21. 45 0.40 1.328 0.811 0.526 0.649 
1.10 5.30 3.90 5.27 0.30 1. 346 o.746 0.549 0.736 
14.00 7.40 5. 80 8.44 o. 41J 1.659 C.529 0.414 0.784 
a.oo 5.2C 3. 20 5.11 0.40 1.567 0.650 0.400 0.615 
4.70 4.3(: 2.10 3.7q 0.30 1.239 ,').915 0.574 0.628 
0.20 3.40 1.90 3.42 0.4(\ 1.s12 0.548 0.3G6 0.55G 
12.70 12.30 7.3t 10.45 0.30 1.216 0.969 C.575 0.593 
16.20 12.2c 6.2C lC.70 0.4( 1.514 C'. 75 3 0.383 C. 508 
17.70 14.9D 6.70 12.09 0.56 l.464 0.842 0.379 0.450 
9. 30 5.90 3.40 5.71 0.40 1 .. 628 0.634 0 .. 366 0.576 
5 .. 80 5.2n 2.60 4. 2 8 0.40 1.355 0.897 0.448 c.50C 
10.20 7.0C 6.20 7.62 ').20 1. 338 0.686 C .608 C.886 
1.co 4.60 3.6C 4.88 C.3C l.436 C.657 0.514 0.783 
l5.4C 12.,::,0 l;J.40 12.43 0.40 1.239 C.779 0.675 0.867 
18.90 17.40 9.70 14.72 0.60 1.284 0.921 Q.513 0.557 
10.60 lC.40 5.20 8.31 C.30 1. 276 O.Q8l C. 491 C.500 
11.00 8 ,::,, ,., . ~ .... 5.2C 7.95 0.40 1.383 (l.8CO C.473 C.591 
10.40 9.6() 3.40 6.98 0.30 1.491 C.923 0.327 0.354 
192 
SECTICN NUMBER 5.3 
A 8 C OM RD SDH X y z 
1 e. 10 18. 10 7.60 13. 7(.> 0.4C 1.365 0.968 0 .4(\6 0.420 
1.10 5. 9(} 3 er, . -\; 5. 5 8 0.40 1.379 C.753 o. 5C6 CJ.672 
10. 9•J 7. 5() 5. (i<'; 7.42 0.40 l.469 0.688 0 .459 o.667 
10. 5C 7.CC 6.5C 7.82 c.sc 1.343 0.667 0.619 0.929· 
8. 40 5.00 4.00 5.52 0.40 1.522 0.595 0.476 C.800 
10.ao 7.90 6.90 B. 3 8 C.4~ 1.289 C.731 0.639 C.873 
10.20 6.40 2.30 5.31 o. 4() 1.91<:l C.627 0.225 0.359 
10.00 6.70 4.40 6.66 0.30 1. 503 C.670 0.440 0.657 
8.90 5.30 3.30 5.38 C.40 1.654 0.596 0.371 0.623 
6.40 4.40 4.10 4.87 0.40 1.314 0.687 0.641 0.932 
7.80 5.00 3.10 4.94 0.30 1.577 0.641 0.397 0.620 
7.70 6.30 4.40 5.98 0.30 1.288 0.818 0. 571 0.698 
8.20 3.8.j 2.40 4. 21 o. 30 1.946 0.463 0.293 0.632 
6.90 5.50 2.5C 4.56 0.40 1.513 C.797 0.362 0.455 
7.80 4.90 3.50 5.11 0.30 1.525 C.628 0.449 o. 714 
5.80 3. 5,J 3.40 4.10 0.30 1.414 o. 603 0. 586 0.971 
6. 50 4.50 2.40 4.13 0.40 1.576 0.692 0.369 0.533 
5.8C 4.00 2.70 3.97 o. 40 1.460 0.690 0.466 0.675 
1.1c 5.50 3.co 5.C3 0.30 1.532 0.714 0.390 0.545 
6.70 4.60 2.10 4.37 0.30 1.535 0.687 0.403 0.587 
5 •. 50 4.lC 3.00 4.07 0.40 l.350 0.745 0.545 0.732 
4.90 4.40 3.00 4.01 0.30 1.221 0.898 0.612 0.682 
6. 6".:) 4.80 1.10 3.78 0.40. 1. 748 0.121 0.258 G.354 
5.40 4.40 3.50 4.36 0.40 1. 237 0.815 0.648 0.795 
5.20 4.20 3.c,: 4.()3 C.30 l.29C C.808 0.577 0.714 
7.CO 4.lC 3.60 4.69 ~~. 3() 1. 492 C. 586 C.514 0.878 s .""·!"'J . "'~ ",,; '3.60 2.1c 3.93 C.30 2.038 C:.450 0.262 0.533 
6. 2C 3. 1(1 2.ac 3.78 1).40 1.642 0.500 0.452 C.903 
5.7() t... 70 2.ao 4.22 Q.20 1.352 0.825 0.491 0.596 
6.70 4.00 2.20 3.89 C.30 1. 721 {).597 0.328 0.550 
7.CG t... 20 2. l lJ 3.95 0 ~;''\ 
• - '.J 1.771 0.6CO D. 300 0.500 
s.10 3.6C 3. ()l'.) 3.80 0.40 1.340 11.706 0.588 C.833 
5.00 3.2') 2.80 3.55 0.4C i.40e 0.640 0.560 o. 8 75 
193 
SE:C TI ON NUMBER 5.4 
l B C OM RD SPH X y z 
7.40 4. 80 4.10 5.26 0.3C l.407 0.649 0.554 0.854 
4.20 '.:I - Ii ~·~.,,,,; 2.20 3.19 u.30 1.318 C.833 0.524 0.629 
6.30 6.l(i 3.20 4.97 0.30 1.267 o. 968 0. 508 0.525 
3.60 2.40 1.40 2.30 0.40 1.568 0.667 0.389 o. 5 83 
5.70 2.70 2.60 3.42 0.30 1.666 C.474 0.456 C.963 
5.80 3.40 2.70 3.76 0.30 1.542 0.586 0.466 o.794 
7.30 3.50 2.10 4.10 0.40 1.780 0.4 79 0. 370 0.771 
6.70 3.40 2.41) 3.80 0.40 1. 765 0.507 C.358 0.706 
8.90 5.50 3.10 5.33 0.30 1.669 0.618 0.348 0.564 
1.10 5.40 2.20 4.51 C.30 1.709 C.701 0.286 0.407 
8.7G 4.30 3.4'.'.l 5.03 C.30 1.730 0.494 0.391 0.191 
5.70 4.oc 3.30 4. 2 2 0.30 1.350 0.702 0.579 0.825 
5.00 4.50 3.20 4.16 0.30 1.202 0.900 0.640 0.711 
4. 7"0 3.90 2.90 3.76 0.20 1.250 0.830 0.617 0.744 
6.40 4.30 2.30 3.99 0.30 l.606 C.672 0.359 0.535 
5.30 3.10 2.30 3. 5 8 0.30 1. 479 0.585 0.528 C.903 
10.co 9.10 6.5C 8.39 C.40 1.191 0.910 (l.650 0.714 
6.80 4.30 2.20 4.01 0.30 1.697 0.632 0.324 0.512 
4.90 3.9C 3.00 3.86 0.30 1.211 0.796 0.612 0.769 
5.3C 3.70 3.00 3."39 0.30 1.363 o. 698 0.566 0.811 
7.20 4.20 3.60 4.77 C.40 1.508 0.583 0. 500 0.857 
5. OtJ 2.80 2.80 3.40 C.40 l.47'2 o. 560 0. 560 1.000 
5.10 3.10 3.10 3.66 0.40 1.394 0.608 C.608 1.000 
4. 3() 3.80 2.20 3.3C 0.30 1.303 0.884 0.512 0.579 
4.70 3.80 1.10 3.12 0.30 1.507 G.809 0.362 C.447 
6.80 3.60 2.50 3.94 0.30 1. 726 C.529 C.368 0.694 
6.40 4.10 3.10 4. 3 3 0.40 1.477 C.641 0. 484 0.756 
8.20 5.10 4.70 5.81 0.50 l.410 0.622 0.573 0.922 
7.50 6.40 3.30 5.41 0.30 1.386 0.853 0.440 C.516 
6.80 5.80 3.70 5.26 0.30 1.292 o. 8 53 C.544 t.638 
8.20 6.00 4.60 6. (;9 C.40 1.346 0.732 0. 561 0.767 
6.70 7.20 2.70 5.C'/7 0.30 1.322 1.075 0.403 o. 3 75 
12.20 9.00 8. 50 9.77 0.40 1.248 0.738 0.697 0.944 
9.30 9.10 6.30 a.11 0.60 1.14 7 0.978 0.677 0.692 
1c.oo 7.30 3.10 6.09 0.40 1.641 o. 730 0.310 0.425 
5.50 4.40 2.60 3.98 0.30 1.383 o.soc 0.473 0.591 
6.20 4.70 2.90 4. 39 ().30 1.413 o.758 0.468 0.617 
5.60 3.70 2.20 3.57 0.40 1. 568 0.661 0. 393 C.595 
6.40 4.80 2.30 4.13 {).30 1.548 0.750 0.359 0.479 
9.20 4.70 3.40 5.28 0.3C 1.743 0.511 0.370 0.723 
5.30 4.50 3.50 4. 3 7 0.40 1.213 0.849 0.660 0.778 
6.0(l 4.20 1.00 3.63 0.40 1.652 0.700 0.317 0.452 
5. 10 j.80 2.20 3.49 0.30 1.460 c.745 0.431 C.579 
5.40 3.6C 2.1c 3.44 0.30 1.568 0.667 0.389 a. s 83 
5.60 3.60 2.90 3.88 0.30 1. 443 0.643 0.518 0.806 
4.40 3.50 2.90 3.55 0.30 1.240 0.795 0.659 0.829 
6.70 4.40 2.60 4.25 0.30 1.577 0.657 0.388 C.591 
7 .. 50 6.10 2.30 4.72 0.40 1.589 0.813 0.307 C.377 
6.70 6.00 3.90 5.39 0.40 1.243 C.896 0.582 (i.650 
7.80 6 .. 10 2.80 5.11 0.40 1.527 0.782 0.359 0.459 
194 
SEC TI CN NUM3ER 5.4 
A. B C OM RD SPH X y z 
8.80 7.10 4.80 6.69 C.40 1.315 o. 807 C. 545 0.676 
9.10 5.20 3.70 5.71 0.30 1.697 0.536 0.381 0.712 
6. 3() 3.90 2.40 3.89 0.40 1.619 0.619 0. 381 0.615 
5.6C 4.90 2.70 4.20 0.30 1.333 0.875 0.482 0.551 
6.80 6.60 2.20 4.62 Q.40 1.471 0.971 0.324 0.333 
10.i::o 4.'30 2.40 4.69 0.30 2.132 0.430 o. 240 C.558 
6.70 4.90 2.60 4.40 0.30 1.522 C.731 0.388 0.531 
7.80 5.30 4.60 5.75 ij.30 1.356 0.679 0.590 C.868 
11.80 <;.70 8.50 9.91 JJ .• 30 1.191 0.822 0.120 0.876 
9.20 6.CO 4.7C 6.38 O. 3C 1.442 C.652 C. 511 0.78:! 
11.60 9.50 6.00 8.71 0.40 1.332 C.819 0.517 0 .632 
8.90 5.20 2.so 5. i".16 0.30 1.759 0.584 0.315 0.538 
9.70 4.2C 3.40 5 .1 7 0.30 1.875 0.433 C.351 0.81C 
11. 6'0 5.40 4.70 6.65 0.40 1. 744 0.466 0 .405 0.870 
6.50 6. 5,J 4.CC 5.53 0.40 1.176 1.cco 0.615 0.615 
6.80 4.40 2.so 4.38 0.40 1.554 0.647 0.412 G.636 
9.10 5.70 4.60 6.2 9 C.40 1.447 C.626 0.527 0.842 
6 7,r, . _,,, 4.6G 4.0C 4.88 0.30 1.292 o.73C 0.635 0.870 
10.00 7.70 6.60 7.98 0.50 1.253 ().770 0.660 0.857 
8. Q,'.) 4.60 2.40 4.45 0.40 1. 796 G.575 C. 300 0.522 
7 .60 6.1( 4.20 5.80 0.4(' 1.311 C•. 803 0. 553 0.689 
20.40 6.70 ?. 90 8.11 c. 4\°j 2. 516 0.328 0 .191 o. 582 
9.40 7.3Q 3.80 6.39 0.50 1.471 C.777 0 .404 0.521 
8.80 7. lC 4. 3C~ 6.45 ().30 1.364 0.807 C .489 0.606 
7.60 3.60 ..., ::J. 4.35 G.30 1. 749 C.474 C. 395 Q.833 
13.20 9.90 5.60 9.01 C.30 1.465 c. 750 0. 424 0.566 
22.60 11.1c 10.9C 13.98 d.40 1.616 (;.491 0.482 0.982 
1Cl.4C 8.40 7.30 8.61 o. 40 1. 208 C.8C8 c.1c2 C.869 
8. 4,:, 6. 5(l 3.10 5.53 0.3C 1.519 C.774 C.369 C .4 77 
10.00 8. 1 Ci 2.50 5.87 0.4C, 1. 703 c,. e 10 •'::. 250 0.309 
10.1:: 5. 5{) 4.lC 6.11 0.4(; 1.654 0.545 0 .406 C.745 
14. 6() 1(.10 6.2.C 9. 71 0. 4C, 1. 504 C.692 C.425 C.614 
10.co 6.7C 6.10 7 .4?... IJ.30 1.348 C.670 Q.610 C.910 
7 .4Ci 4. 4{1 3.80 4.98 0.30 1. 485 D.595 0.514 0.864 
5.30 4.9C 2.30 3.91 0.30 1.356 0.925 C.434 C.46Cj 
11. 5(} 7. 3{) 6 ",(.t . ..,.- "" 7.96 0.30 1.445 C.635 C.522 0.822 
6.0G 5. 5 C' 2. 5;'.) 4.35 f). 4(1 l.378 C.917 0.417 C.455 
17.90 9.40 6.70 10.41 0.40 1. 720 C.525 o.?-74 0.713 
13.7C 7.90 4.30 7. 75 0.50 1. 768 C.577 0.314 C.544 
5.50 3.3(' 2.60 3.61 C.30 1.522 0.60C 0.473 C.788 
lC.80 9.CO 6. 50 B. 5 8 0.40 1.259 C.833 C.602 0.722 
4.7c 3.90 3.6C 4.04 0.40 1.163 C.830 G. 766 C.923 
4.9() 4.50 2 .• 20 3.65 0.4C l.344 C.918 0.449 0.489 
7.90 2.90 ? f'li"\ 
·-· "" -
3.58 0.4C 2.208 0.367 D.253 C.690 
e.2c ':l ~i". J .. ,,_,...., . 1. 70 3.69 C.40 2.223 0.439 0. 207 0.472 
. 13. 80 8.30 5. 9') 8.78 lj. 4(' 1.573 C,.6Cl C.428 C.711 
17.8!) 13.U:· 8. 70 12.69 0.40 1.403 o.742 C!.489 n.659 
7.60 4.40 3. 2·'.) 4.75 0. 3t) l.601 0.579 0.421 C.727 
15.30 10.1(, 5. 80 9.64 0.30 1.587 0.660 0. 379 C.574 
5.50 4. 3-0 ") i:.J·, -C... • .... ., •.., 4,.05 0.30 1.359 0.782 0. 509 0.651 
195 
SEC TI ON NUM6ER 5.4 
A 8 r OM RO SPH X y z " 
s.10 8.10 4.50 6.66 0.30 1.216 1.ooc C. 556 0.556 
7.80 7.70 3.10 5.71 o.so 1.366 C.987 0.397 0.403 9.10 5.70 3.70 5.77 0.40 1.578 0.626 0.407 0.64<; 
15.40 9.10 5.30 9.06 0.40 1.100 0.591 0.344 o. 5 82 
11.90 7.20 2.10 6.14 0.50 1.939 0.605 0.227 0.375 
11.sc 9.20 3.80 7.47 0.30 1. 594 C.773 0.319 0.413 
7.40 5.20 3.50 5.13 0.40 1.444 0.703 0.473 0.673 
7.50 4.40 2.80 4. 52 0.3C 1.659 0.587 0. 373 0.636 
5.60 5.30 2. 3() 4.09 0.30 1.370 0.946 0.411 0.434 
7.00 3.80 2.10 3.82 0.30 1.831 0.543 0. 300 0.553 
7.50 3.20 2.60 3.97 0.30 1.891 0.427 0.347 0.812 
5.30 3.30 2.80 3.66 0.30 1.449 0.623 0. 528 0.848 5. 6() 4.00 2.40 3.77 0.30 1.484 0.114 0.429 C.600 
6.00 4.40 2.30 3.93 0.30 1. 527 0.733 0.383 0.523 
5.20 4.10 2. 40 3.71 o. 30 1.401 C.788 0.462 0.585 
6.40 4.40 3.70 4.71 0.40 1.360 C.687 0.578 0.841 
7.50 4.JJO l.9C 3.85 0.30 1.949 C.533 0.253 0.475 
5.30 4.5() 2.20 3.74 (). 30 L,416 0.849 0.415 0.489 
6.1'.:l 5.30 3. 60 4.88 0.3C 1.249 o. 869 0.590 0.679 
-------~ 
196 
SEC TI ON NUMBER 6.1 
A B C OM RD SPH X y z 
11.00 8.90 8.40 10.83 0.40 1.569 0.524 0.494 0.944 
11.so 10.20 5.60 8.77 C.50 1.346 0.864 C:.475 0.549 
21.1c 12.70 11.10 14.52 0.30 1.495 0.585 0.512 0.874 
11.10 4.30 2.40 4.86 0.50 2.286 0.387 0.216 0.558 
11.40 6.30 5.50 7. 34 0.40 1.554 0.553 0.482 0.873 
18.90 11.40 4.60 9.97 0.40 1.896 0.603 0.243 0.404 
11.80 8.90 4.10 7.55 0.30 1. 563 0.754 Q .347 0.461 
12.50 9.7C 4.70 8. 2.9 0.40 1.508 0.776 0.376 C.485 
11.00 9.30 3.50 7.lC 0.3C 1.549 C.845 C.318 0.376 
10.40 10.20 6.60 8.88 0.50 1.111 0.981 C.635 0.647 
23.60 19.00 9.60 16.27 0.20 1.451 0.805 0. 4C7 0.505 
21.10 2C.30 14. 30 19. 89 0.50 1.363 0.749 0.528 0.704 
16.80 12.70 5.70 10.67 0.4C 1.574 C.756 0.339 0.449 
6.90 4.70 2.so 4.49 o. 4(} 1.535 0.681 0 .406 0.596 
6.70 5.30 3.70 5.08 0.20 1.318 0.791 0.552 0.698 
10.20 7.00 3.80 6.47 0.20 1.576 0.686 0.373 0.543 
8.30 5.90 3.80 5.71 0.40 1.454 0.711 0.458 0.644 
21.20 18.00 12.10 16.65 0.50 1.273 0.849 0.571 0.672 
26.90 15.60 9. c,o 15.57 0.60 1. 727 o. 580 0.335 0.577 
14.00 9.10 4.CO 7.99 0.40 1.753 C.650 0. 286 C.440 
21.60 17.30 4.60 11.98 0.4(\ 1.803 o.801 0.213 C.266 
11.20 8.90 5.20 8.C3 0.40 1.394 o.795 0.464 o. 584 
8.40 7.40 4.30 6.44 0.30 l.3C4 0.881 0.512 o. 5 81 
9.4C 7.40 5.00 7.03 0.30 1.337 0.787 0.532 0.676 
8.40 4.60 3.2C 4.98 0.30 1.686 0.548 0.381 Q.696 
6.60 5.90 3.00 4.89 0.30 1.350 0.894 0.455 0.508 
8.50 6.90 2.90 5.54 0.60 1.534 0.812 0.341 0.420 
6.8C 6.20 s.20 6.03 0.30 1.128 0.912 0.765 C.839 
5.80 4.90 4.50 5.04 0.30 1.151 0.845 0.776 0.918 
11.2c 1(.90 s.ac s. 91 0.40 1. 257 0. 973 0.518 0.532 
11.50 e.oo 3. 5() 6.85 0.3C 1.678 0.696 0 .304 0.438 
9.20 8.00 3.90 6.60 0.40 1.395 0.870 0 .424 0.487 
8.40 6.10 3.50 5.64 0.50 1.490 0.726 0.417 0.574 
7.70 7.60 2.50 5. 2 7 0.30 1. 461 0.987 C. 325 0.329 
9.60 8.20 3.00 6.18 0.40 1.553 0.854 0.313 0.366 
8.60 5.50 4.60 6.01 0.30 1.430 C.640 0.535 0.836 
9.6C 7.30 4.80 6.95 0.40 1.380 0.760 0.500 0.658 
1.sc 4.50 3.CO 4.66 0.20 1.609 0.600 0.400 0.667 
1.00 4.7C 2.20 4.17 0.30 l.68C 0.671 0.314 0.468 
9.30 5.60 3.00 5.39 o. 40 1. 727 0.602 0.323 0.536 
5.90 4.40 3.00 4.27 0.30 1.382 o. 746 0. 508 0.682 
a.20 7.10 3.80 6.05 0.30 1.356 0.866 0.463 0.535 
14.70 11.70 6.90 10.59 0.30 1.388 0.796 0.469 0.590 
30. 2.0 20.80 12.80 20.03 0.40 1. 507 0.689 Q.424 0.615 
.29. 90 19.80 1 a. 30 22.13 0.40 1.351 0.662 0.612 ('1.924 
.19.10 12.40 9.60 13.15 0.30 1.453 C.649 0. 503 0.774 
24.20 11.80 9.30 13.85 0.3G 1. 748 0.488 0.384 0.788 
15.30 6.60 6.40 8.65 0.30 1. 770 0.431 0.418 0.970 
12.40 8.00 5.00 7.92 0.30 1. 566 0.645 0 .403 0.625 
1.10 5.40 2.10 4.82 o. 40 1. 596 0.701 0.351 0.500 
197 
SECT! ON NUMBER 6.1 
A B C OM RD SPH X y z 
8.50 4.70 3. 3 Ci 5.09 0.30 1.670 0.553 0.388 0.702 7.90 5. 20 3.20 5.08 i'.). 3C 1.554 0.658 0.4C5 Ci.615 12.60 9.30 3.80 7.64 0.40 1.650 ('\. 738 o. 302 0.409 6.90 5.30 2. 70 5.03 0.40 1. 769 0.596 o. 303 o. 509 14.9C 8.30 5.9C 9.CO O. 4C 1.655 C.557 0.396 0.711 15.80 10.50 1.00 10.51 0.40 1.503 C.665 0.443 C.667 zc.oo 12.20 6.70 11.78 0.40 1.698 0.610 0.335 0.549 11. 40 e.10 5.80 8.32 C.30 1.371 o. 763 C.509 C.667 11.30 8.30 8.20 9.16 0.3C 1.233 0.735 o. 726 0.988 10.30 5.80 3. 70 6.05 0.30 1. 704 0.563 C.359 C.638 10.70 7.90 4. 20 7.08 0.30 1.511 0.738 0.393 C.532 7.90 6.00 4.70 6 • 1'.'.16 0.40 1.303 0.759 C. 595 0.783 8.00 5.9~ 3.90 5.69 0.30 1.406 C.737 C.487 0.661 6. to 4.70 3.00 4.55 0.40 1.471 C.701 0.448 C.638 6.8( 4.80 3.30 4.76 0.30 1.429 0.706 0.485 0.687 1.20 4.90 4.lC 5.2 5 0.40 l.372 0.681 C.569 C.837 
6.00 4.20 2.60 4.03 0.30 1.488 0.7!)0 0.433 C.619 
6.10 4.40 3.20 4.41 G.30 1.383 0.121 0.525 0.727 
6.70 4.20 2.90 4. 34 0.40 1.545 0.627 0.433 0.690 
7. 2,) 4.00 1.80 3.73 0.30 1.931 0.556 0. 250 0.450 
7.CO 6.50 3.20 5.26 Cl.4C 1.331 0.929 0.457 0.492 
6.70 5.10 3.70 5.02 0.10 1.335 C.761 0.552 0.725 
8.10 6.30 4.lD 5.94 C.3(', 1.364 C,.778 C. 506 0.651 
11.10 7.10 3.50 6.51 0.30 1. 705 0.640 0.315 0.493 
16.80 10.40 6.50 10.43 0.20 1.610 C.619 0.387 0.625 
5.9(1 3.90 2. 6(': 3.91 C.30 1.509 0.661 0.441 0.667 
21.30 15.20 9.30 14.44 {). 4G 1.475 0.714 0.437 0.612 
10.50 4.40 3. 4C• 5.40 {). 40 1.946 C.419 0.324 G.773 
9.70 6.80 3.50 6.13 0.30 1.581 0.701 0. 361 0.515 
9.90 9.30 3.10 6 • "i 8 0.4C 1.504 C.939 0.313 C.333 
5.60 4.80 3.30 4.46 0.30 1.256 0.857 0.589 0.687 
5.00 4.70 3.7G 4.43 0.30 1.129 C.940 0.740 ,::).787 
7.40 5.00 3.10 4.86 0.30 1.523 C.676 0.419 0.620 
9.70 6.20 4.90 6.65 o. 2Ci 1.458 0.639 0. 5(! 5 0.790 
6.9C 4.30 3.30 4.61 0.4C 1.497 0.623 0.478 C.767 
5.40 4.20 '3.40 4.26 0.30 1.269 0.778 0.630 0.810 
7. c:,o 4.2C 4.00 5.01 0.20 l .496 0.560 i). 533 t:.952 
1.10 6.5C 2.10 4 •. 59 0.40 1. 546 C.915 0.296 -0.323 
6.70 4.70 3.20 4. 65 0.30 l.440 C.701 c,.41s 0.681 
7.90 4.30 2.20 4.21 0.30 1.876 C.544 0.278 0.512 
5.30 4.30 3.80 4.42 0.30 1.198 C.811 0.717 C.884 
7.40 4.00 3.20 4.56 Q.30 1.623 0.541 0.432 C.300 
6.70 4.50 2.40 4.17 o.zo 1.608 0.672 0.358 o. 533 
5.51) 4.30 2.50 3.90 0.40 l.412 C.782 C.45'3 C.581 
6.30 4.60 2.70 4.2 8 0. 3() 1.473 O. 73C 0.429 o. 5 87 
s.eo 4.50 3.50 4.5(' 0.40 1.288 O. T76 0.603 C.778 
5.60 3.50 3.3C 4.01 ().30 1.395 C.625 C.589 0.943 6.ao 4.20 2.10 4.26 .,. 20 1.598 0.618 0. ?,<H C.643 
4.90 4.70 3.10 4.15 0.30 1.181 C.959 C.633 0.560 
6.30 4.60 2. 50 4.17 0.3(1 1.511 0.730 0.397 0.543 
198 
SEC TI ON NUMBER 6.1 
A B C OM RD SPH X y z 
5.80 4.50 2.90 4.23 0.40 1. 371 c. 776 0.500 0.644 
4.80 4.JJO ? ~r; 3.53 0.40 1.358 C.833 0.479 C.575 -· _,..., 5.4C 4.80 1.60 3.46 0.30 1.560 C.889 c. 296 0.333 




SEC TI ON NUMBER 6.2 
A B C OM RD SPH X y z 
s.sn 5.70 2.8C 4.44 0.30 1.238 1.036 0.5C9 0.491 
7.40 5.70 4.10 5.57 0. 30 1.328 C.770 0.554 0.719 
5.8C 4.60 1.1c 3.08 0.30 1.880 (). 793 C.19C C•.239 
8.BO 5.00 2.50 4.79 0.30 1.837 0.568 0.284 0.50~ 
5.60 5.10 3.00 4.41 0.30 1.21c o. 911 C.536 o. 588 
6.80 5.80 4.00 5.40 0.20 1.258 0.853 0.588 0.69C 
13.10 8.20 7.50 9. 30 0.40 1.408 0.626 C. 573 0.915 
12.60 7.50 5. 20 7.89 0.40 1. 597 C.595 C.413 0.693 
9.20 4.0C 2.80 4.69 0.30 1.962 0.435 0.304 0.700 
16.20 11.90 4.00 9.14 0.40 1. 772 0.728 0.247 0.339 
9.8C 1.oc 5.20 7.09 0.50 1.382 0.714 0.531 0.743 
7.0C 5.50 2.70 4.70 0.30 1.489 0.786 0.386 0.491 
7.20 r;. co 3.4C 4.97 0.30 1.450 0.694 C.472 C.680 
4.90 4.JO 1.so 3. 2 8 0.40 1.494 C.816 0.367 0.450 
7.70 4.90 3.10 4.89 0.2c 1.574 0.636 0 .403 C.633 
6.10 3.20 2.10 3.45 0.3C 1. 769 o. 5 25 0.344 0.656 
5.70 3.90 3.90 4.43 C.40 1.288 0.684 0.684 1.000 
8.00 6.00 4.4C 5.96 0.40 1.343 0.750 0.55C C.733 
8.30 5.30 4.9C 6.0C C.30 1.384 0 .63q 0. 590 0.925 
6.50 4.20 3. 50 4.57 0.40 1.422 0.646 0.53B C.833 
10.20 7.00 3.10 6.05 0.30 1.686 0.686 c. 304 0.443 
17.10 7.10 4.70 8.29 0.40 2.062 0.415 0.275 C'.662 
20. 30 12.10 7.90 12.47 C.40 1.628 0.596 0.389 C.653 
1 a. 80 11.40 11.10 13.35 0.50 1.408 0.606 o. 59(} 0.974 
27.30 17.90 9.20 16.50 0.40 1.654 C.656 0.337 0.514 
10.50 6.70 6.40 7.66 0.40 1.370 0.638 0.610 0.955 
6.00 4.60 2.50 4.10 0.30 1.463 C.767 0.417 0.543 
12.no 5.40 5.20 6.96 0.30 1.724 0.450 0.433 0.963 
11.50 9.30 5.30 8.2 8 0.40 1.390 0.809 0.461 C.570 
16.60 12.70 4.40 9.75 0.30 1. 702 C.765 0.265 0.346 
6.40 6.2C 3.50 5.18 C.30 1.236 C.969 0.547 0.565 
8.90 5.SC 5.40 6.42 0.50 1. 387 0.618 0.607 0.982 
9.00 4.90 3.10 5.15 0.40 1.747 o.544 0.344 0.633 
6.20 5.50 2.90 4.62 0.40 1.341 0.887 0.468 C.527 
7.80 4.20 3.40 4.81 0.30 1.621 0.538 C.436 0.810 
a.20 5.80 2. 80 5.11 0.40 1.606 0.707 0.341 0.483 
13.C,O 9.60 7.GO 9.56 0.40 1.360 0.738 0.538 0.72C/ 
13.30 9.70 5.60 8.97 0.30 1.482 0.729 0.421 0.577 
22.30 18.00 14.50 17.99 o. 40 1.240 0.807 C. 650 0.806 
9.60 8.30 4.20 6.94 0.30 1.383 0.865 0.438 0. 506 
8.80 5.50 4.60 6.06 0.40 1.452 0.625 0.523 0.836 
11.00 5.40 4. •JO 6.19 0.30 1. 776 0.491 0.364 0.741 
s.10 7.20 2.10 4.97 0.30 1.631 0.889 0.259 C.292 
8.40 6.60 4.30 6.20 C.30 1.355 0.786 C.512 c;. 6 52 
.11. 30 a. 10 4.30 7.51 0.30 1. 506 0.770 0.381 0.494 
.13. 90 10.90 7.30 10.34 o. 40 1. 344 0.784 ~.525 0.670 
12.9C 6.40 6.5-0 8.13 0.40 1.587 0.496 C .504 1.016 
11.00 9.20 4.40 7.64 C.50 1. 441 0.836 0.400 0.478 
9.10 7.60 5.20 1.11 0.40 1.zso 0.835 0.571 0.684 
15.40 10.40 5.80 9.76 0.30 1.578 0.675 0.377 C.558 
200 
SEC TI ON "!UMBER 6.2 
A B C OM RD SPH X y z 
1.20 6.30 4.80 6.02 0.20 1.197 C .. 875 0.667 0.762 
16.00 s.oc 6.60 9.,45 0.30 1.693 0.500 c,.412 0.825 
14.50 11.00 4.90 9.21 0.40 1.574 0.759 0.338 0.445 
a.so 5.40 4.00 5.68 0.20 1. 496 0.635 0.471 0.741 
6.30 5.10 3.60 4.87 c.20 1.293 0.810 0. 571 0.706 
1.00 3.80 3.60 4. 5 8 0.30 1. 530 0.543 0.514 0.947 
5.40 4.40 4.00 4.56 0.50 1.183 C.815 0. 741 0.909 
a.20 6.10 4.40 6.04 0.30 1.358 0 .. 744 0. 537 0.721 
9.50 6.60 3 .10 5. 79 0.30 1. 640 0.695 0.326 0.470 
1.00 5.40 3.10 4.89 0.40 1.430 C.771 0.443 ().574 
7.40 5.60 2.10 4.82 0.40 1.536 0.757 0.365 0.482 
6.00 4.80 3.20 4.52 o.so 1.328 0.800 0.533 0.667 
6.80 5.50 2.10 4. 2 8 0.30 1.588 0.809 o. 309 0.382 
1. re 4.50 2.50 4.31 0.30 1.649 C.634 0.352 0.556 
8.30 4.30 2.90 4.70 0.30 1. 768 0.518 0.349 C.674 
11.20 6.50 5.5C 7.37 0.40 1.520 0.580 0. 491 C.84o 
5.90 4.CO 3.10 4.18 0.30 1.411 0.678 0.525 0.775 
5.70 5.40 2.70 4. 36 0.40 1.306 C.947 0.474 0.500 
5.10 4.60 2.50 4.03 0.30 l .414 0.807 0.439 0.543 
5.90 4.30 3.40 4.42 0.30 1.335 0.729 0.576 0.791 
6.20 5.40 1.so 3.92 0.30 1.581 0.871 o. 290 0.333 
6.20 4.3C 2.60 4.11 0.10 l.5CG C.694 C.419 0.605 
5.00 4.20 3.5C 4.19 c.sc 1.194 C.840 o. 700 0.833 
5.90 3.70 2.sc 3.79 0.30 1.555 0.627 0. 424 C.676 
5.60 5.30 2.90 4.42 0.3C 1. 268 C,.946 0.518 o.547 
5.70 4.20 2.50 3.91 n.40 1.457 0 .. 737 0. 439 0.595 
6.40 3.70 3.10 4.19 0.40 1. 528 0.578 0.484 0.838 
6.30 3.90 2.60 4.00 0.30 1.576 0.619 0.413 0.667 
5.00 4.90 2.60 3.99 0.30 1.252 C.980 0.520 o.531 
s.20 4.40 3.CC 4.09 0.40 1.270 C.846 0.577 0.682 
5.60 4.30 3.30 4.30 0.40 1.303 0.768 0.589 C.767 
6.00 3.90 3.20 . 4.21 0.40 1.424 0.650 0. 533 C.821 
6.90 3.70 1.90 3.6 5 0.40 1.892 o. 536 o. 275 C.514 
5.80 4.00 1.60 3.34 0.40 1.739 0.690 0.276 0.400 
5.90 3.40 2.00 3.42 0.20 1.723 0.576 0.339 0.588 
5.30 4.00 2.30 3.65 0.30 1.451 C. 755 o. 434 C.575 
4. 8(: 4.10 2.80 3.81 0.30 1.261 0.854 0.583 C.683 
5.50 5.30 1.60 3.60 0.3C 1.528 0.964 Cl. 291 0.302 
4.90 4.00 2.60 3.71 Q.30 1.322 0.816 0.531 0.650 
5.70 3.70 2.90 3.94 0.40 1.447 0.649 0. 509 o.1a4 
32.00 26.10 12.80 22.03 0.60 1.453 0.816 0.400 0.490 
31.10 16.80 16.70 20.59 0.50 1.511 0.540 0.537 0.994 
6. 20 4.50 3.60 4.65 c.20 1.334 0.726 0.581 o.aoo 
8.00 4.80 3.00 4.87 0.30 1.644 0.600 0.375 C.625 
6.70 5.00 4.20 5.20 0.30 1.288 0.746 0.627 0.84(\ 
6.80 4.00 2.so 4. 24 0.40 1.604 0.588 0.412 0.10c 
201 
SEC TI GN NUMBER 6.3 
A 13 C OM RD SPH X V z 
25.60 20.10 lJ. 80 17.71 0.50 1.445 0.785 0. 422 0.537 
13.80 7.30 4.50 7 .68 0 .4() 1.796 0.529 0.326 0.616 
10.30 7.3C 4.60 7.02 0.30 1.467 C.709 0.447 0.630 
11.3'.) 9.1)0 5.30 8.14 0.30 1.3sq 0.796 0.469 0 .5 89 
14.5-0 8.50 4.10 7.97 0.40 1.a2c c. 5 86 0.283 o.482 
7.10 5.40 3.5C 5.12 0.40 1.387 0.761 0.493 C.648 
7.50 7. 10 3.80 5.87 o. 40 1.211 0.947 0. 507 o.535 
23.40 11.60 5.40 11. 36 0.40 2.060 0.496 0.231 o.466 
15.60 13. 70 6.70 11.27 0.40 1.384 0.878 0.429 0.489 
9.80 6.30 1.50 4.52 0.30 2.166 0.643 0.153 0.238 
9.00 7.70 3.90 6.4 7 0.30 1.392 0. 8 5-6 0.433 0.506 
13.40 9.40 7.10 9.63 0.40 1.391 0. 701 0.530 o.1ss 
12.20 8.50 3.90 7.40 0.40 1.650 0.697 0.320 0.459 
6.10 5.20 3.50 4.81 •'). 30 1.269 0.852 0.574 0.673 
12. 60 5.9C 4.10 6.73 0.30 1.872 0.468 0.325 0.695 
13.70 9.10 5. 30 8.71 0.30 1.573 0.664 C.387 o.se2 
10.9(:l 1.20 4. lC 6.85 0.30 1. 591 C.661 0.376 0.569 
12.10 8.10 4.30 7.62 0.2c l.667 0.638 0.339 0.531 
10.60 6.80 3.80 6.49 0.40 1.632 0.642 0.358 o.ss9 
13.50 7.50 5.DO 7.97 0.4C 1.694 0.556 0.370 0.667 
7.30 6.50 2. 60 4.98 0.3C l .466 0.890 0.356 0.40C 
12.90 10.9() 6.0C 9.45 0.40 1.365 0.845 (; • 46 "i o.i;sc 
13 •. 20 9.00 4. 30 ?.99 0.30 1. 651 C.682 0.326 0.478 
9.()0 4.20 3.10 4.39 0.20 1.a3q 0.467 0.344 C.73A 
6.3() 4.90 2. 7:';J 4.37 C.40 1.442 0.778 o.4zq 0.551 
18. 6{, 14. 30 6.70 12.12 0. 4!) 1.534 o. 769 C. 36i) C.469 
16.lC' 14.30 7.40 11.94 ().40 1.348 0.888 0.460 C.517 
8.30 6.0C 2.00 4.64 0.40 1.791 0.723 C.241 c.333 
11.20 8.6C: 3.9(; 7 .22 C.3C 1. 552 0.768 0.348 0.453 
19.QO 12.40 7. 7(j 12.20 0.40 1.558 0.653 C .405 0.621 
14.50 9.40 6.40 9.55 c,. 30 1. 518 {!.648 0.441 0.681 
15.60 9.80 8.3C 10.83 G.40 1.44]. C.628 0.532 0.847 
13.30 lC.40 6. 5(1 9.65 0.30 1.378 0.782 o .4ag 0.625 
22.70 15.10 14. 80 17.l8 ().30 1. 321 0.665 0.652 fl.98C 
17.7(; 1 5 .1}0 3.9C 13.32 C.40 1.329 (1.847 C. 503 Q.593 
17.70 16. 9'.) 4.40 10.g6 C.4C 1.615 0.955 0. 249 0.260 
14.40 11. 6C- 6.90 10.48 D.30 1.373 0.806 0.479 C.595 
ll.6r'! 5.90 4. 8') 6.90 (1.30 1.681 0. 5()9 0.414 (i.814 
s.20 a.co 2.40 5.4!) 0.40 1.519 0.976 0.293 0.300 
6.10 5.20 2.2c 4.12 ,,. 40 1.482 Ci.852 0.361 0.423 
11.30 7.lC 2.50 5.85 0.3!) 1.930 C.628 0.221 0.352 
6.80 3.7C 3.40 4.41 i).40 1.543 Q.544 0.5CO 0.91g 
13.40 7.70 4.50 7.74 0.40 1. 730 C,.575 0.336 0. 5 84 9.oc 4.70 3.40 5.24 0.21) 1. 7HI 0.522 0.378 0.123 
10.70 8.80 5.30 7.93 0.40 1.349 C.822 0.495 0.602 
13.60 8.10 5. 130 8.61 0.30 1.579 0.596 0.426 0.716 
25.10 19.00 15.70 19.56 0.40 1.283 Cs.757 0.625 C.826 
15.10 9.80 5.20 9.16 0.40 1. 648 0.649 0.344 o.531 
19.20 16.80 9.10 14.32 0.3C 1.341 o.a 1s 0.474 0.542 
12.20 7.60 4.5C 7.47 0.2c 1. 633 0.623 r.369 0.592 
202 
SEC TI CN NUMBER 6.3 
A B C OM RD SPH X y z 
9.60 6.50 5.3C 6.92 0.30 1.388 0.677 0.552 0.815 
7.40 4.10 1.90 3.86 0.30 1.916 0.554 C.257 0.463 
7.lC 4.30 1.90 3.87 0.40 1.834 0.606 o. 268 C.442 
5.70 4.90 . 3. 30 4.52 0.30 1.262 0.860 0.579 0.673 
5.60 s.20 2.co 3.88 0.40 l .445 0.929 0.357 0.385 
5.40 5.40 4.CC 4.89 C.40 1.105 1.000 0.741 0.741 
7.80 4.60 3.90 5.19 0.40 1.502 0.590 0.500 0.848 
5.90 5.20 3.30 4.66 0.40 1.266 0.881 0.559 0.635 
1.10 4.70 1.90 4.10 0.30 1.880 0.610 0.247 0.404 
8.40 7.90 3.00 5.84 0.30 1.439 0.940 0.357 0.330 
7.60 5.30 3.90 5.40 0.30 1.409 0.697 0.513 0.736 
6.80 3.70 3.10 4.27 0.30 1.592 0.544 0.456 0.838 
5. 40 3.80 3.10 3.99 0.30 1.353 C.704 0.574 0.816 
6.30 4.00 2.ao 4.13 0.30 1.525 0.635 0.444 0.700 
5.lC 3.50 2.90 3.73 0.40 1.368 0.686 0.569 0.829 
6.20 4.5C 2.30 4.00 o. 20 1. 549 C.726 0.371 0.511 
5.50 5.00 1.60 3.53 0.30 1.558 0.909 o. 291 C.320 
6.4C 4.40 2.6C 4.18 0.30 1.530 C.687 0 .406 0.5'11 
6.20 4.90 . 4.10 4.99 C.30 1.241 0. 7CFj 0.661 0.837 
20fj 
SEC TI CN NUMBER· 6.4 
A B C DM RD SPH X y z 
s.,JC 7.10 4.':)t) 6.lC I'). 30 1.311 0.887 0.500 0.563 
12.20 7.10 4.80 7.46 0.30 1.635 0.582 0. 393 C.676 
7.20 6.40 3.20 5.28 C.30 1.363 0.889 0.444 c.soo 
a.so 5.00 3.80 5.45 0.40 1.561 0.588 0.447 0.760 
6. 50 5.10 4.10 5.14 0.40 1.264 o. 785 0.631 C.804 
6.00 4.50 3.4C 4.51 0.30 l.33C 0.750 0.567 0.756 
5.80 3.50 2.20 3.55 0.30 1.635 0.603 0. 379 0.629 
6.60 4.00 2.50 4.04 0.40 1.633 0.606 0.379 C.625 
4.70 3.60 3.40 3.86 0.30 1.218 o. 766 0.723 0.944 
10.30 7.50 4.70 7.13 C.40 1.444 0.728 0.456 C.627 
ltJ.60 8.10 4.80 7.44 0.30 1.424 o. 764 0.453 0.593 
9.40 5.50 3.50 5.66 0.40 1.662 0.585 0.372 0.636 
9.60 4.00 3.80 5.26 0.40 1.823 0.417 0.396 0.950 
18.30 11.00 9.60 12.46 0.40 1.469 C.601 0.525 0.873 
10.so 6.60 4.lC 6.64 0.3C 1.621 C. 611 0.380 0.621 
6.80 3.50 2. 60 3.96 0.30 1.719 0.515 0.382 0.743 
10.50 5.50 4.20 6.24 0.5C 1.684 0.524 0.400 0.764 
11.00 6.50 6. c,c 7.54 0.40 1.459 0.591 0.545 0.923 
6.50 4.30 2.50 4.12 0.40 1.578 0.662 0.385 o. 581 
s. 70 7.0C 3.60 6.03 0.40 1.443 0.805 0.414 0.514 
B.90 5.40 3.30 5.41 0.30 1.644 C.607 0.371 C.611 
12.60 9.20 4.60 8 .11 0.40 1.554 0.730 0.365 o.soo 
10.40 a.on 4.90 7 .41 o. 40 1.403 C.769 C.471 0.612 
10.9tj 7.10 2.50 5. 78 0.4C 1.885 C.651 0.229 C.352 
7.40 5.50 2.20 4.47 0.40 1.654 0.743 0.297 0.400 
12.l•J 9.00 7.70 9.43 0.40 1. 28 3 0.744 0.636 0.856 
22.10 14.80 14.70 16.88 0.40 1.309 Q.670 Q.665 0.993 
6.20 3.80 3.40 4.31 0.30 1.438 0.613 0.548 0.895 
6.80 3.50 2.90 4.lC 0.30 1.658 0.515 0.426 0.829 
6.40 4.lC 2.40 3. 98 0.30 1.609 0.641 0.375 0.585 
4.80 4.CG 2.9(' 3.82 0.30 1.257 0.833 o. 604 0.725 
5.50 4.40 1.ao 3.52 0.3G 1.563 0.800 0.327 0.409 
6.90 5.40 2.20 4.34 0.30 1.588 0.783 C.319 0. 4() 7 
9.2C 5.00 4.90 6.09 0.50 1.512 0.543 o·. 533 0.980 
6.50 4.20 2.70 4.19 0.30 1.550 0.646 0.415 0.643 
9.lC 5.80 3.20 5.53 0.40 1. 646 0.637 0.352 o.552 
13.50 6.5C 3.10 6.48 0.30 2.084 0.481 0.230 0.477 
5.8C 4.60 2.80 4.21 0.40 1.377 C.793 0.463 C.609 
5.90 3.30 2.30 3.55 0.30 1.661 C.559 C.390 0.697 
8.70 a.10 3.50 6.27 0.40 1.387 0.931 0.402 0.432 
10. 20 2.50 2.00 3.71 0.30 2. 750 0.245 0 .196 0.800 
5. 80 3.30 2.20 3.48 0.30 1. 667 Q.569 0. 379 0.667 
7.70 6.00 4.20 5.79 0.40 1.330 o. 779 0.545 0.700 
11.30 9. H) 3.90 7.37 0.30 1.532 0.805 0.345 c. 429 
.13.40 10.00 5.60 9.09 0.40 1.475 o.746 0.418 0.560 
s. 70 3.30 1.60 3.11 0.40 1.832 0.579 o. 281 0.485 
5. 4() 4.30 2.30 3.77 0.40 i".434 0.796 0.426 0.535 
8.80 6.70 3.80 6.07 0.50 1.449 0.761 0 .432 0.567 
6.30 5.00 4.20 5.10 0.30 1.236 0.794 0.667 0.840 
15.00 8.60 7. 5() 9.89 0.40 1.517 o. 5 73 o.soc C,.872 
204 
SECT! ON NUMBER 6.4 
A B C OM RD SPH X y z 
11.10 13.20 7.50 11.92 0.40 1.435 0.772 0..439 0.568 
4.90 4.60 2.80 3.98 0.30 1.231 0.939 0.571 0.609 
9.90 5.40 2.70 5.25 0.30 1.897 C.545 0.273 o. 500 
4.40 4.20 1.30 2.sq 0.40 1.525 c.gss 0. 295 0.31(;, 
6.00 s.co 3.10 4.53 0.40 1.324 0.833 0. 517 0.620 
6.60 5.2C z.sc 4.41 0.30 1.496 0.788 0.379 C.4Sl 
9.60 5.10 3.50 5.55 0.40 1.728 o. 531 0.365 0.686 
6.90 4.80 3.60 4.92 0.30 1. 402 0 .696 C.522 0.750 
1.00 5.30 3.BC s.20 0.40 1.345 0.757 0.543 0.717 
6.40 4.20 3.40 4.SC 0.30 1.421 0.656 0.531 0.810 
7.60 5.60 3.20 5.14 0.30 1.477 0.737 0.421 0.571 
7.90 4.8, 3.80 5.24 0.30 1.507 C.608 0.481 0.792 
1.00 4.5C 3.30 4. 70 '3.40 1.489 0.643 0.471 o. 733 
5. 7"0 3.90 3.40 4.23 0.40 1.348 0.684 0. 596 0.872 
12.10 11.10 5.10 8.96 0.40 1.418 0.874 0.402 0.459 
6.90 3.50 2.30 3.82 0.40 1.808 C.507 0.333 0.657 
5.60 3.10 2.50 3.73 0.40 1.502 0.661 0.446 0.676 
4.40 3.80 2.50 3.47 0.30 1.268 0.864 0.568 0.658 
6.30 3.80 2.30 1.ec 0.30 1.656 o. 603 0.365 0.605 
4.30 4.20 2.50 3.56 n.40 1.208 0.977 0.581 0.595 
4.10 3.40 2.40 3.22 0.40 1.212 0.829 0.585 C.706 
1.10 5.3G 4.80 5.81 0.40 1.326 0.688 0.623 0.906 
9.20 5.40 3.50 5. 5 8 0. 40 1.648 0.587 o. 380 0.648 
7.20 4.10 3.30 4.60 0.30 1.565 0.569 0.458 0.805 
4.40 4.40 3.20 3.96 0.30 1.112 1.000 0.727 0.121 
5.40 3.90 3.20 4.07 0.30 1.327 0.122 0.593 0.821 
8.00 3.60 2.10 4.27 0.30 1.874 0.450 0.337 C.750 
6.50 5.00 4.70 5. 3 5 0.30 1.216 0.769 0.723 0.940 
8.30 4.10 2.90 4.62 0.30 1.796 0.494 0 .349 0.707 
11.40 9.50 5.CO 8.15 0.40 1.399 0.833 0.439 0.526 
10.10 8.10 6.70 8.18 0.50 1.234 0.802 0.663 0.827 
4.40 3.60 2.80 3.54 0.30 1.243 0.818 0.636 C.778 
5.50 5.30 2.80 4. 34 0.30 1. 268 0.964 o. 509 0.528 
6.20 3.60 1.80 ~.42 0.30 1.810 0.581 o. 290 0.500 
6.8C 3.70 2.40 3.92 0.30 1.733 0.544 0.353 0.649 
5.80 3.60 2.80 3.88 t). 30 1.494 o.~21 0.483 0.778 
7.50 5.00 4. 80 5.65 0.40 1.328 0.667 0.640 0.960 
1.00 5.90 7.40 6.74 0.30 1.03'9 0.843 1.057 1. 2 54 
8.3:) 6.10 5.50 6.53 0.40 1.211 0.735 0.663 0.902 
6.50 4.40 3~ r;o 4.41 0.30 1.474 0.677 0.462 0.682 
6.80 5.10 3.3C 4.86 0.40 1.401 0.750 0 .485 0.647 
6.6(; 5.90 2.90 4.83 0.30 1.365 0.894 0.439 0.492 
206 
SEC TI ON NUMBER 7.1 
A B C OM RD SPH X y z 
30.80 28.51; 22.10 21.11 0.40 1.136 0.925 C. 737 0.796 
40.2c 23.40 16.8( 25.09 r, "('j .,J.,.,.,""' 1.602 0.582 C.418 C.718 
10. 40 9.00 5. 7(. 8.11 0.40 1.282 0.865 0.548 ,').633 
12.00 7.80 5.50 8.01 0.50 1.4()7 0.650 G.458 0.705 
8.lC 6.CO 3. 5() 5.54 C.40 1.462 0.741 0.432 0.583 
6.70 4.30 3.70 4.74 0.40 1.413 0.642 C. 552 0.860 
6.20 4.40 2.30 3.97 0.30 1.560 0.710 C.371 C.523 
13.60 9.40 9.00 10.48 0.30 1.298 0.691 0.662 0.'957 
1c. 10 9.20 s. ec, 8.14 0.40 1.241 0.911 0.574 C.63C 
15.00 9.3C 5.60 9.21 0.3C 1.629 C.620 0.373 C.602 
1.20 4.90 4. 20 5.29 o. 3(\ l.361 0.681 0.583 0.857 
10. 7C 10.00 5.60 8.43 0.40 1. 269 C.935 C. 523 C.560 
6.90 s.co 4.40 5. 3 3 0.20 1.293 0.725 0.638 0.880 
9.8/J 7.90 4.4{; 6.98 0.30 1.403 0.806 C.449 C.557 
14.4C 12.60 7.70 11.18 0.5() l.288 0.875 0.535 0.611 
6.60 4.20 3.80 4.72 C.30 1.398 0.636 0.576 0.905 
7.00 4.30 2.20 4.C5 C.30 1. 730 0.614 0.314 0.512 
8.50 6.10 4.10 5.97 C.30 1.424 0.718 0 .482 0.672 
12.10 8.20 4.40 7.5? C.40 1.595 C.678 C.364 0.537 
17.00 11.40 4.50 9.55 0.40 1. 779. 0.671 0. 265 0.395 
ll.9C 8.40 5.60 8.24 1).30 1.444 0.706 0.471 0.667 
9. 3(\ 6.lC 3.80 6.00 :A\ ,- f"'\ u.:, .... J 1.551 C.656 C .409 C.623 
11.90 7.80 3.4C 6.81 0. 5 0 l.74R 0.655 0.286 0.436 
7.8C: 4.10 2.30 4.19 0.4n 1.862 0.526 0.295 C.561 
7.30 5.10 4.lC 5.34 0.30 1.366 0.699 (:. 56 2 0.8C4 
8. 3C, 7.5C 3. SC-- 6.18 0.30 1.342 0.904 C. 458 o. 507 
9.90 7.80 6.4C 7 .91 0.30 1 .. 252 0.788 0. 646 0.821 
8.6C 5. Hi 4.10 5.64 0.40 1.524 C.593 0.477 C.804 
1.00 4.30 3.6C 4.77 0.30 1.468 C.614 0.514 0.837 
7.80 s.so 2.6C 4. 81 0.40 1.620 0.7C5 0.333 0.473 
7.70 6.90 3.00 5.42 0.30 l.42C C.896 0.390 0.435 
18.50 11.20 6.00 10.75 0.40 1.721 0.605 C.324 0.536 
11.10 3. 9(1 3.40 5. 2 8 0.40 2.102 0.351 0. 306 0.872 
7.70 6.90 2.00 4.74 0.50 t.626 0.896 O. 26C C.290 
11.20 6.90 5. 90 7.70 c,. 60 1.455 0.616 0. 527 C.855 
l5.9C 9.20 7.70 10.4C 0.30 1.528 0.579 0. 484 C.837 
8.30 5.30 2.3C 4.66 0.30 1.781 0.639 c.211 C.434 
13.50 12.oc 5.4(, 9.56 o. 40 1.412 C.889 Q .4CO 0.450 
6.70 4.50 3.40 4.68 0.3C 1.432 0.672 o. 507 C.756 
B.50 6.80 3. 50 5.87 C.30 l.448 0.800 0.412 0.515 
13.20 9.10 6.60 9.26 o. z~J 1.426 0.6B9 O. 50C 0.725 
10.60 9.CO 4.10 7.31 0.4D 1.449 0.849 0.387 0.456 
12.00 11.30 5.50 9. :J 7 0.30 1. 323 0.942 C.458 C:.487 
lc.70 <;i.9C 5.00 9 .. 39 G. 40 1. 779 C.593 o. 299 0.505 
7.8C, 4.90 3.CC 4.86 IJ.30 1.606 0.628 0.385 0.612 
6.50 3.80 2. 90 4.15 0.30 1.565 0.585 o.44t 0.763 
s.oo 5.2C 4.50 5.12 C.5C 1.398 0.650 C. 563 C.865 
8.60 5.30 2.80 5.03 0.30 1. 708 0.616 0.326 C.528 · 
6.oo 4.30 3.10 4. 31 0.40 1.393 0.717 C .. 517 0.121 
1.00 4 l ,., 
• J. '- 2.40 4.lC 0.30 1.708 c. 5 86 0.343 0. 5 85 
20G 
SEC TI CN NUMBER 7.1 
A B C OM RO SPH X y z 
8.30 4.40 2.40 4.44 0.30 1.869 0.530 0. 289 C.545 
7.70 5.20 2.50 4.64 0.30 1.658 C.675 0.325 0.481 
5.30 4.30 3.30 4.22 o. 40 1.256 C.811 0.623 C.767 
7.50 7.20 3.10 5.51 0.30 1.361 0.960 0.413 C.431 
10. 80 8.40 4.5C 7.42 0.40 1.456 0.778 0.417 0.536 
9.40 6.50 5.00 6.73 o. 40 1.396 0.691 0.532 0.769 
14.90 9.60 5.50 9. 2 3 0.30 1.614 0.644 0.369 0.573 
13.30 5.70 2.30 5.59 0.50 2.381 0.429 0 .173 0.404 
7.60 4.80 3.lC 4.84 o. 40 1.572 0.6 32 0.408 0.646 
5.80 3.90 2.60 3.89 0.30 1.491 0.672 0.448 0.667 
8.50 7.80 s.10 6.97 0.40 1.220 0.918 0.600 0.654 
13.40 8.20 5. 80 8. 61 0.40 1.557 0.612 0. 433 0.101 
10.00 7.90 5.60 7.62 0.30 1.312 0.790 0.560 0.709 
15.20 8.70 7.40 9.93 0.40 1.531 0.572 0.487 0.851 
1.10 5.60 2.50 4.63 0.30 1.533 o. 789 0.352 C.446 
13.60 12.10 7.10 10.53 c. 40 1. 291 C.890 C.522 0.587 
29.70 11.10 15. 90 20.06 0.40 1.480 C.576 0.535 0.930 
10.3C 7.90 5. 4C: 7.60 0.30 1.355 C.767 C.524 0.684 
17.30 11.oc 6.90 11.05 G.40 1.610 0.618 0.388 0.627 
10.20 6.80 3.9C 6. 4 7 0.30 1.577 0.667 0. 382 0.574 
13.20 10.00 6.10 9.30 0.40 1.419 0.758 0.462 0.610 
7.50 6.70 2.80 5.2C C.30 1.442 o. 89":\ C.373 0.418 
9.30 4.50 3.70 5.37 0.30 1.732 0.484 (,.398 0.822 
6.60 5.lC 4.60 5.37 0.30 1.229 0.773 C.697 0.902 
8.20 6.10 '+• 20 5.94 o. 30 1.379 C.744 0.512 0.689 
8.3C 5.50 2. 10 4. 5 8 0.30 1.814 0.663 0.253 0.382 
18.9C 5.20 3.70 7.14 C.40 2.648 0.275 0.1S6 0.112 
5.90 3.70 3.00 4.03 C.40 1.464 0.627 0. 508 0.811 
11., 00 lC.80 6.3C 9.,)8 0.40 1.212 0.982 0.573 0.583 
12.00 11.30 8.50 10.48 c.20 1.145 C.942 0. 708 0.752 
18.lC 12.50 9.40 12.86 0.40 1.407 0.691 0.519 0.752 
8.9(; 8.10 6.10 7.6C C.50 1.110 0.910 0.685 0.753 
8.70 4.40 2. 80 4.75 0.30 1.832 0.506 0.322 0.636 
11.60 8.90 6.40 8.71 C.40 1.332 o.767 0.552 0.719 
6.80 5. (iO 3.40 4.87 0.40 1.396 .o. 735 0.500 0.680 
11.10 4. ?C 4.70 6.26 0.50 l. 773 0.423 0.423 1.000 
7. l (' 5.00 3.10 4.79 0.30 1.482 C.704 0.437 0.620 
1.20 3.80 3.CO 4.35 0.40 1.657 0.528 C,.417 0.789 
6.40 4.20 3.10 4.37 0.3C 1.465 0.656 0.484 0.13a 
14.2C 9.80 5.70 9.26 0.40 1. 534 C.690 0.401 0. 5 82 
15.BC 11.50 11.co 12.60 0.4C 1.254 0.728 0.696 C.957 
16.50 11.10 9.50 12.03 0.30 1.372 0.673 0.576 0.856 
9.80 6.00 5.30 6.78 c.20 1.445 (;.612 0.541 C.883 
8.30 3.50 2.90 4. 3 6 0.30 1.893 0.422 G.349 0.829 
. 9. 80 6.20 6.0C 7.14 0.50 1.372 0.633 0.612 0.968 
12.00 8.80 4.70 7.92 0.40 1.516 0.733 0.392 0.534 
14.90 13.00 3.70 8.95 0.3C 1.665 C.872 0.248 0.285 
6.50 5.50 3.30 4.90 0.30 1.325 0.846 0.5C8 0.600 
5.00 4.40 1.90 3.47 0.30 1.441 0.880 0.380 0.432 
a.10 4.70 3.60 5.16 0.40 1.571 C.580 C.444 0.766 
20a 
SEC TI ON NUMBER 7.1 
A s C DM RD SPH X y z 
6.2C 5.30 3.20 4.72 0.30 l.'314 C.855 0.516 C.604 
5.30 4.90 3.30 4.41 0.40 1.202 0.925 0.623 0.673 
7.50 4.00 2.40 4.16 0.30 l.803 0.533 0.320 C.600 
6.40 5.70 2.40 4.44 0.3Q 1.441 0.891 0.375 0.421 
6.40 5.40 1.90 4.03 0.20 1.586 0.844 0. 297 0.352 
8. !jQ 4.50 3. 40 4.97 0.30 1.611 C.563 0.425 C.756 
7.4C 4.20 3.50 4.77 C.50 1. 550 C.568 0.473 o. 833 
9.90 6.40 4.10 6.38 0.30 1.552 0.646 0.414 C.641 
6.80 6.50 6.50 6.60 0.40 1.031 0.956 0.956 1.000 
6.40 2.90 2.30 3.49 0.40 1.831 0.453 0.359 0.793 
6.00 5.40 4.CO 5.06 0.40 1.186 0.900 0.667 0.741 
a.20 4.90 4.10 5.48 0.40 1.496 0.598 0. 500 0.837 
14.40 11.80 8.70 11. 39 C.40 1.264 0.819 0.604 0.737 
10.10 7.50 5.10 7 .2 8 0.30 1.387 0.743 0. 505 0.680 
9.80 7.80 4.50 7.01 0.30 1.399 0.796 0.459 0.577 
1.00 4.50 3.20 4.65 0.30 1. 504 C.643 0.457 0.711 
6.3C 5.00 3.50 4.80 0.30 1.314 0.794 0.556 0.700 
7.70 4.00 3. l 0 4.57 o.so 1. 685 0.519 0.403 0.775 
'· 
20$ 
SEC Tl ON NUMBER 1.2 
fl 8 C DM RD SPH X y z 
s.ac 5.50 4. 9C. 6.19 0.30 1.422 0.625 0.557 0.891 
11. 80 5.70 4.00 6.46 C.30 1.828 0. 48 3 0.339 0.702 
5.20 4.40 3.20 4.18 0.50 1.243 0.846 C.615 0.121 
6.60 6.40 2.10 4.85 0.40 1.361 (i.970 0 .4C9 0.422 
4.40 4.20 3.80 4.13 C.30 1.066 0.955 0.864 0.905 
5. 50 4.80 2.50 4.04 o. 40 1.361 C.873 0.455 C.521 
7.50 s.c;o 3.40 5. 3 2 0.30 1.410 C.787 o. 453 0.576 
10.40 6.80 s.sc 7.43 0.4C 1.400 C.654 0.558 0.853 
15.80 14.40 9.20 12.79 c,.40 1.235 0.911 0.582 0.639 
10.10 7.40 5.6C 7.63 o. 4C 1.403 0.692 0.523 o.1s1 
11.90 6.80 3.90 6.81 o. 40 1. 748 0.571 0.328 0.574 
5.90 5.60 1.50 3.67 o. 40 1.606 0.949 0.254 0.268 
8.20 6.60 2.10 5.27 0.40 1.557 0.805 0.329 0.401:? 
10.60 5.70 4.20 6.33 0.20 1.674 0.538 0.396 0.737 
6.40 3.60 1.80 3.46 0.40 1.849 0.562 0.281 0.500 
9.40 5.40 4.30 6.02 0.30 1.561 0.574 0.457 0.796 
14.50 8.80 8.40 10.23 Ct.40 1.417 0.607 0.579 0.955 
11.10 5.10 2.90 5.48 0.30 2.021 0.459 0.261 0.569 
1C.3C 8.10 3.80 6.82 0.40 1.511 c. 786 0.369 0.469 
5.50 4.30 l.6C 3.36 0.30 1. 638 0.782 0. 291 0.372 
6.90 5.50 2.30 4.44 0.40 1.555 0.797 0.333 0.418 
7.8(1 7.60 4.70 6.53 C.30 1.194 C.974 0 .603 0.618 
7.4C 3.90 4.10 4.87 0.40 1.520 0.514 0.554 1.079 
9. 30 6.80 4.50 6. 5 8 0.40 1.414 0.731 0.484 0.662 
7.80 7.20 5.40 6.72 0.30 1.161 0.923 0.692 0.750 
6.70 5.40 3.CO 4.77 0.40 1.405 0.806 0.448 C.556 
14.00 7.80 4.70 8.01 G.30 1. 749 0.557 0.336 0.603 
7. 7C• 5.30 2.10 4.41 0.30 1. 746 0.688 0.273 0.396 
8.9C 5.50 2.90 5. 2 2 C ~;"\ . .., - 1. 706 0.618 Q.326 0.527 
7.40 5.70 2.10 4.46 0.3C 1.66C c. 770 0. 284 0.368 
4.90 3.70 1. 9(\ 3. 2 5 ('.30 1. 506 ,:. 755 0.388 0.514 
7.10 4.50 1.4(; 3.55 C.30 2.000 C.634 11.197 C.311 
4.90 4.20 1.90 3.39 (;. 30 1.444 o. 8 57 0.388 0.452 
47.70 25.6C l6.8C 27. 3 8 0.4C 1.742 ,).537 0.352 0.656 
23.60 16.30 11.20 16.27 C.40 1.45{: C.691 0.475 0.687 
17.60 12.60 10.40 13.? 1 0. 5() 1.332 0.716 0.591 0.825 
21. 2c, 16.7( 9.9C 16.51 C.40 1.648 C.614 C.364 0.593 
14.20 8.-0C 6.40 8.99 0.3;) 1.579 C.563 C.451 c.soc 
7.lD 6.20 4.10 5.65 ""· ?. "'!\ .. _.1 • _,u 1.256 C.873 C.577 0.661 
10.oc 7.CC 2.40 5.52 0.40 1.812 o. 700 o. 240 0.343 
6.7C 4.9C 3.00 4.62 Ct. 30 1.451 C.731 0.448 C.612 
1(:.60 6.70 6.lC 7.57 0.40 1.401 0.632 0.575 0.910 
lC. 20 5.CO 5.60 6.59 C.40 1.549 0.490 0.549 1.120 
9.80 7.70 4.10 6.76 Ci. 30 1.44'? C.786 0.418 0.532 
13.90 10 .1c 11.40 12.96 c.sc 1.458 o. 534 0.603 1.129 
1.20 5.10 ?.60 5.09 0.40 1.413 0.708 0. 500 0.7C6 
6.10 4. 80 4.60 5.13 C.3C l.19C c.1a? o.754 0.958 
16.20 8.80 6.20 9.60 c. 2c; 1.688 C.543 0.383 0.705 
16.2(; 1(.20 7.90 10.93 C.40 l.482 C!. 6 30 0.488 0.775 
15.70 6.80 6.30 8.76 0.40 1.792 Q.433 C. 401 0 .926 
209 
SEC TI CN NUMBER 7.2 ,, ., 
A 6 C DM RD SPH X y z 
17.70 9.20 3.qo 8.60 0.30 2.059 0.5.20 o. 220 0.424 12.30 9. 20 4.70 a.10 0.30 1. 518 0.748 0. 382 0.511 lC.60 8.4C 4.6() 7.43 0.30 1.427 0 •. 192 0.434 0.548, 12.5C 7.20 3.80 6.99 0.40 1. 787 0.576'0.304 0.528 9.70 7.40 4.40 6.81 0.30 1.424 0.763 0.454 0.595 10.90 6.80 3.20 6.19 0.30 1.761 C.624 0.294 0.471 22.1c - 14.30 14.20 16.49 0.20 1.340 0.647 0.643 0.993 2c.oa 6.90 6.30 9.54 G.40 2.096 tJ.345 0.315 C.913 7.60 5.GO 3.30 5.29 0.30 1.437 0.776 0.434 0.559 7.50 4.60 3.5C 4.94 0.30 1.517 C.613 0.467 0.761 7.90 3.80 2 •. 40 4.16 0.3C 1.899 0.481 o. 304 0.632 17.30 11.30 8.30 11.75 0.40 1.472 C.653 0.480 0.735 
14. 30 7.00 4.10 7.43 o.so 1. 924 0.490 0.287 C.586 9.50 7.80 3.30 6.2 5 0.30 1.519 0.821 0.347 o. 423 
7.80 5.60 3.60 5.40 o. 4,') l.445 0.718 C.462 0.643 
12.90 9.30 9.2C 10.33 0.40 1. 248 C.721 0.713 0.989 
9.70 6.00 2.90 ~.53 0.30 1.755 C.619 o. 299 0.483 
7.5G 6.CO 3.30 5.3C 0.30 1.416 C.800 0.440 0.550 
7.7C 4.6C 3.00 4.74 0.40 1.626 0.597 0.390 C.652 
5. 81'.'. 5.40 3.10 4.60 0.3C 1. 262 C.931 0.534 0.574 
16.80 1e:.20 5.30 9.68 0.40 1. 735 C.607 0.315 0.520 
210 
SECTICN NUMBER 7.3 
A B G DM RO SPH X y z 
5.80 5.00 4.CO 4.88 0.40 1.189 0.862 0.690 C.800 
4.80 4.4C 3.20 4.()7 0.30 1.178 ·0.917 C.667 0.121 
10.50 9.20 4.70 7.69 0.70 1.366 0.876 0.448 0.511 
7.30 4.70 4.30 5.2 8 0.30 1.382 0.644 0.589 C.915 
4.50 4.10 2.90 3.77 0.30 1.194 0.911 0.644 0.707 
6.10 5.60 4.10 5.19 0.3G 1 .. 175 0.918 0.672 0.732 
8.70 5.60 3.00 5.27 a.so 1.652 0.644 0.345 C.536 
11 .. 20 6.60 3.90 6.61 0.40 1.695 0.589 0.348 0.591 
6.00 4.10 1.90 3.60 C.30 i.666 0.683 0.317 0.463 
11.40 7.90 5.90 8.lC 0.40 1.407 0.693 0.518 0.747 
7.40 6.80 4.50 6.10 0.30 1.214 0.919 0 .608 0.662 
14.CC 9.40 7.90 10.13 o.so 1.382 C.671 0.564 0.840 
9.40 6.80 5.80 7.18 o. 50 1.308 0.723 0.617 0.853 
9.50 6.50 1.80 4.81 0.50 1.976 C.684 0.189 0.277 
5.30 5.00 2.00 3.76 0.30 1.411 0.943 0.377 0.400 
11.10 4.50 4.10 5.89 C.40 1.883 0.405 0. 369 C.911 
11.10 6.00 2.60 6.13 C.60 1.809 0.121 0.234 0.325 
7.40 6.70 5.60 6. 52 0.30 1.134 0.905 0.7S7 0.836 
5.60 4.60 2.20 3.84 C.3C 1.458 0.821 o. 393 o. 4 7.8 
16.40 15.40 9.40 13. 34 0.40 1.229 0.939 0.573 0.610 
7.80 5.7C 5.30 6.18 0.50 1.263 0.731 G.679 0.930 
1.00 4.60 4.6C 5.29 0.30 1.323 (!.657 0.657 1.000 
5.80 5.50 2.40 4.25 0.30 1.366 0.948 0.414 0.436 
6.80 5.30 5.20 5.72 0.30 1.188 0.779 0.765 0.981 
5.80 4.20 3.50 4.40 0.40 1.318 0.724- 0 .. 60 3 0.833 
6.10 4.10 3.60 4.48 0.5C 1.361 0.672 o. 590 Q.878 
29.50 16.40 8.60 16.08 0.50 1. 834 0.556 0.292 C.524 
7.10 4.50 2.30 4.1<; C.30 1.695 0.634 0.324 0.511 
8.10 5.50 3.10 5.17 0.50 1.567 0.679 0.383 0.564 
12.70 8.80 4.70 8.07 c. 40 1.574 C.693 C. 370 0.534 
9.10 7.50 s.oc 6.99 0.50 1.302 0.824 C.549 0.667 
6.20 4.20 3.30 4.41 0.40 1.405 C.677 C•.532 C. 786 
6.30 4.60 2.10 4.2 8 0.30 1.473 0.730 0 .429 0.587 
7.30 6.90 3.80 5.76 o.sc 1.267 0.945 C.521 0.551 
8. 61) 7.70 3.go 6.37 0.30 1.350 C.895 0 .. 453 o. 506 
9.10 6.CO 4.70 6.35 0.40 1.432 0.659 0.516 0.783 
6.10 5.10 3.20 4.63 Q.40 1.316 0.836 0. 525 C.627 
6.10 5.50 4.10 5.16 0.30 1.182 0.902 0.672 C.745 
6.40 4.90 3.10 4.60 0.40 1. 392 0.766 0.484 0.633 
8.60 7.10 5.30 6.87 0.60 1.253 0.826 0.616 0.746 
12.70 8.90 5.40 8 .. 48 0.40 1.497 0.701 0.425 C.607 
11.60 7.70 3.80 6.98 0.40 1. 663 0.664 0.328 0.494 
16.20 13.90 8.60 12.46 0.50 1.300 C.858 0.531 0.619 
11.00 9.30 6.20 8.59 0.40 1.280 C.845 0.564 0.667 
35.80 20.80 14.10 21.90 0.40 1.635 0.581 0.394 0.678 
30.00 19.50 11.30 18.77 0.70 1.598 0.650 0.377 0.579 
lC. 50 7.60 5.CO 7.36 0.40 1.426 0.724 0.476 0.658 
11.30 6.00 3.70 6.31 0.50 1. 792 0.531 0.327 C.617 
11.30 7.90 7.30 8.67 0.40 1.303 0.699 0 .64f.: 0.924 
9.7c 3.30 3.20 4.68 0.40 2.073 0.340 0.330 C.970 
211 
SEC TI ON NUMBER 7.3 
A B C OM RD SPH X y z 
7.00 5.90 s.10 5.95 0.4C 1.176 0.843 0.729 0.864 
13.70 lC.20 4.90 8.81 0.40 1. 554 0.745 0.358 0.480 
a.10 s.2c 4.90 5.91 0.40 1.371 0.642 0.6C5 0.942 
6.90 5.20 2.30 4.35 0.30 1.585 0.754 0.333 C.442 
6.30 4.30 2.80 4.2 3 0.30 1.488 0.683 0.444 0.651 
8.60 4.50 3.00 4.88 0.40 1. 763 0.523 0.349 0.667 
10.20 6.30 4.00 6.36 0.40 1. 604 0.618 0 .392 0.635 
5.10 3.80 3.20 3.96 0.30 1.288 0.745 0.627 0.842 
10.oc 6.30 5.20 6.89 0.30 1.451 0.630 o. 520 0.825 
8.50 3.90 3.80 5.01 0.40 1.696 0.459 0.447 0.974 
5.60 4.50 3.20 4. 32 0.30 1.296 0.804 0.571 0.111 
8.90 5.10 3.40 5.36 0.30 1.659 0.573 0.382 0.667 
14.00 13.60 9.CC 11.97 o.so 1.110 C.971 0.643 0.662 
6.40 5.20 2.60 4.42 C.30 1.447 0.813 0 .406 o. 500 
lC.10 6.20 5.60 7.05 0.40 1.432 0.614 0.554 0.903 
9.5C 7.80 5.40 7.37 0.50 1.289 0.821 0.568 0.692 
10.60 5.70 4.00 6. 23 0.30 1.702 0.538 0.377 0.702 
6.80 5.50 2.20 4.35 c.so 1.563 0.809 0.324 0.400 
8.50 5.70 3.30 5.43 0.30 1.566 0.671 0.388 0.579 
5.30 4.40 3.10 4.17 0.30 1.212 0.830 0.585 0.705 
7.30 6.50 4.40 5.93 0.40 1.231 0.890 0.603 0.677 
8.40 5.40 3.80 5.57 0.30 1.509 0.643 0.452 0.704 
8.10 6.80 4.10 6.24 0.4C 1.395 c. 7,32 o. 471 0.603 
6.10 5.60 2.70 4.52 0.40 1.350 C.918 0.443 0.482 
6.30 3.80 2.80 4.06 0.40 1.551 o. 603 0.444 C.737 
6.20 5.CO 4.70 5.26 0.30 1.178 C.806 0.758 0.940 
5.60 4.70 3.CC 4.29 0.30 1.305 o. g3q 0.536 0.638 
7.00 5.50 2.80 4.76 0.30 1.471 0.786 0.400 o. 509 
5.50 4.10 2.60 3.88 Q.60 1.416 0.745 0.473 0.634 
14.70 lC.20 5.70 9.49 o.so 1.549 0.694 C. 388 0.559 
212 
SECT! ON NUMBER 7.4 
A B C OM RD SPH X y z 
5.70 5.10 2.60 4. 23 0.40 1.348 C.895 0.456 0.510 
5.80 5.50 4.CC 5.03 0.30 1.152 0.948 0.690 C.727 
5.50 4.60 3.50 4.46 0.40 1.234 C.836 0.636 0.761 
5.90 4.00 2. 70 3.99 0.20 1.477 C.678 0.458 0. 675 
7.60 5.60 4.50 5.76 0.40 1.318 C.737 0. 592 0.804 
6.60 4.20 2.40 4.05 0.30 1.629 0.636 0.364 C.571 
8.90 4.90 2.30 4.65 0.40 1.916 0.551 0.258 c;469 
8.60 5.30 3.0C 5.15 0.30 1.669 0.616 0.349 C.566 
5.20 3.50 3.40 3.96 0.30 1.315 0.673 0.654 0.971 
6.70 6.10 2.40 4.61 C.3C 1.453 0.910 0.358 C.393 
6.00 5.10 2.40 4.19 0.30 1.433 C.850 0.400 C.471 
13.70 6.60 5.20 7. 7 8 0.40 1. 762 0.482 0.380 Q.788 
9.30 a.at: '3. 30 6.46 0.40 l.43~ C.946 C.355 0 .375 
6.50 'i. 30 4.2C 5.25 1).30 1. 238 0.815 0.646 Q.792 
6.20 4.70 3.90 4.84 C.40 1.280 0. 7.5 8 C.629 0.830 
5.90 4.10 2.70 4.03 0.40 1.465 C.695 0.458 0.659 
7.7C 5.0C 3.30 5.03 0.30 1.532 C.649 0.429 (i.660 
6.60 2.70, 2.60 3.59 0.30 1.838 0.409 C.394 C.963 
5.4C 4.20 2.10 3.94 0.30 1.370 0.778 0.500 C.643 
7.80 4.90 4.3C 5.48 0.40 l.424 0.628 0.551 C.878 
11.80 a.co 4.30 7.40 0.40 1. 594 0.678 0.364 0.537 
13.60 ll.70 8.20 10.q3 C.40 1.245 0.860 0.603 C.701 
1C.5C 9.20 7.50 8.98 0.3C- 1.169 C.876 0.714 C.815 
6.lC 4.10 2.20 3.8(; 0.30 l .604 0.672 0.361 0.537 
6.10 4.00 2.10 3.71 0.30 1.642 G.656 C.344 C.525 
6.oc 4.40 3.40 4.48 0.40 1.340 0.733 0.567 C:.773 
9.5(; 6.80 5.20 6.95 G.30 1.367 0.716 0.547 0.765 
9.60 6.90 
"· 60 7.19 0.40 1.336 0.719 0.583 C.812 6.30 4.40 3.40 4.55 0.30 1.384 C.698 0.540 0.773 
13.10 lG.10 7.50 9.97 0.30 1.313 0.771 0.573 0.743 
13.00 5.70 5.00 7.18 (i. 40 1.810 0.438 0.385 0.877 
10.60 7. 8,:) 4.00 6.92 0.30 1.533 0.736 0.377 C.513 
6.30 4.80 1.20 3. 31 0.30 1. 903 0.762 0.190 c. 250 
6.81) 3.50 3.00 4.15 0.40 1.639 0.515 0.441 C. 857 
8.30 5.40 4.70 5.95 0.30 1.395 0.651 0.566 C.870 
lC.80 8.2C 4.40 7.30 0.30 1.479 o. 759 C. 407 C.537 
9.20 6.50 3.70 6.C5 0.40 1.521 C.707 0.402 C.569 
14.20 7.50 4.90 8 .. 05 0.40 1. 764 C.528 0.345 C.653 
7.60 5.10 2.50 4.59 0.4C 1.655 0.671 0.329 0.49C 
1.10 3.40 2.40 3.87 0.40 1.835 0.479 0.338 c. 706 
4.6C 3.10 2.90 3.46 0.30 1.330 C.674 0.630 0.935 
9.70 7.40 3.60 6.37 0.50 1.523 0.763 0.371 0.486 
6.30 5.00 2.30 4.17 0.3C 1.511 o.794 0.365 C.460 
6.10 4.60 3.50 4.61 0.40 1.322 0.754 o. 574 0.761 
7 .1(:) 6.20 3. 90 5.56 0.30 1.211 0.873 0.549 0.629 
6.40 5.20 3.00 4.64 0.40 1.380 0.813 0.469 0.s11 
8.70 5.30 3.60 5.50 0.30 1.583 0.6G9 0.414 0.679 
5.90 5.70 2.90 4.60 0.20 1.282 0.966 0.492 o. 509 
6.40 5.10 1.10 3.81 0.30 1.678 0.797 o. 266 0.333 
5.40 4.50 3.20 4.27 0.40 1. 265 0.833 0. 593 C.711 
213 
SEC TI ON NUMBER 7.4 
A B C OM RD SPH )( y z 
5.70 4.40 3.GO 4.22 0.40 1.350 0.772 0.526 0.682 
5.60 4.00 3.50 4.2 8 0.3() 1.308 0.714 0.625 0.875 
4.40 3.10 2.60 3.2 9 0.30 1.339 0.705 0.591 O.B39 
1.20 2.90 1.90 3.41 0.30 2.111 0.403 0.264 0.655 
4.90 2.70 1.60 2.11 0.40 1.771 0.551 0. 327 C.593 
5.00 3.50 2.20 3. 3 8 0.30 1.481 0.700 0.440 C.629 
5.10 3.60 2.50 3.58 0.40 1.424 o. 706 0. 4'90 0.694 
4.70 3.90 2.00 3.32 0.40 1.415 0.830 0.426 C.513 
11.40 9.50 2.70 6.64 0.40 1.718 0.833 0.237 0. 2 84 
15.30 11.30 a.10 11.19 0.40 1.368 0.739 0.529 0.717 
7.60 5.40 4.20 5.57 0.30 1.366 o. 711 0.553 0.778 
7.70 5.40 3.60 5.31 0.20 1.450 0.701 0 .468 0.667 
8.80 3.80 3.CO 4.65 0.30 l. 894 0.432 C.341 0.789 
5.60 3.20 2.30 3.45 0.20 1.621 0.571 0.411 0.719 
4.80 3.20 i.60 2.91 0.30 1.651 0.667 0.333 0.500 
10.9C 5.90 4.20 6.46 0.40 1.686 C.541 0.385 0.112 
8.70 s.10 6.0C 7. 51 0.40 1.159 0.931 0.690 Q.741 
13.00 12.70 7.40 10.69 0.30 1.216 0.977 0.569 o. 5 83 
12.90 10.90 3.80 8.11 0.40 1.590 0.845 o. 295 0.349 
13.10 10.60 6.3C 9.56 0.30 1.370 0.809 0.481 0.594 
14.20 6.90 5.80 8.2 8 0.4C 1.714 0.486 0.408 0.941 
8.00 5. 10 2.90 4.91 0.3C 1. 630 0.637 0.362 0.569 
8.60 6.10 4.40 6.13 0.30 1.402 0.709 0.512 0.721 
7.00 5.10 2.40 4.41 0.30 1.588 C.729 0.343 0.471 
18.40 12.80 11.20 13.82 0.40 1.332 (l.696 0.609 C.875 
14.60 11.20 4.90 9.29 0.30 1.572 0.767 0.336 0.437 
13.70 9.40 6.90 9.61 0.40 1.425 0.686 0. 504 0.734 
15.70 11.40 5.20 9.76 C.40 1.608 0.726 0.331 0.456 
7.60 5.80 3.30 5.26 0.30 l.445 C.763 0.434 0.569 
6. 20 4.50 2.ao 4.27 0.30 1.450 0.726 0.452 0.622 
9.70 ?.BO 4.20 6.82 0.30 1.421 C.804 0.433 0.538 
7.40 6.70 1.80 4.47 0.40 1.656 c.c;os 0.243 0.26(} 
7.80 5.8C 3.30 5.30 0.30 l.47C 0.744 0. 423 0.569 
6.10 4.50 1.90 3.74 0.30 1. 633 C.738 0. 311 0. 422 
6.QO 4.40 3.60 4.56 0.30 1.315 0.733 0.600 0.818 
1.20 4.40 l.60 3.70 0.30 1.945 C.611 0.222 C.364 
6.00 5.80 2.10 4.18 0.30 1. 435 0.967 0.350 C.362 
6.40 3.40 2.80 3.93 0.40 1.626 0.531 0.437 0.824 
s.20 4.00 2.50 3.73 0.40 1.393 0.769 0.481 0.625 
5.80 3.70 2.90 3.96 0.40 l .464 0.638 G. 500 0.784 
6.10 4.70 2.40 4.10 0.30 1.489 C.77C 0.393 0.511 
4.90 3.70 2.50 3.57 0.40 1.374 0.755 o. 510 0.676 
5.70 4.20 3.90 4.54 0.30 1.256 0.737 0.684 0.929 
5.90 3.80 2.ao 3.97 0.30 1.495 0.644 0.475 0.737 
s.co 2.90 2.90 3 • .48 0.30 1.438 0. 580 0.580 1.000 
5.so 4.40 1.60 3. 38 0.30 1.626 c.eoo 0 .291 0.364 
s.10 4.50 2.~o 4.0 l 0 .40 1.273 0.882 0.549 C.622 
5.60 4.80 1.ao 3.64 0.30 1.537 0.857 0.321 0.375 
214 
SEC TI ON NUMBER 8.1 
A B C OM RD SPH X y z 
8.30 4. lC 3.CO 4.67 c.20 1.776 0.494 0.361 C.732 
1 r"\,"\ 
. "'"' 
3.7C 2.so 4.02 0.60 1.743 0.529 0.357 o • .s76 
6.40 4.10 2.80 4.19 0.30 1.528 0.641 C .437 0.683 
a.oo 6.2C 4.20 5.93 o. 50 1.350 0.775 0.525 0.677 
8.50 3.90 3. 50 4.88 C.30 1.743 0.459 0.412 C.897 
9.30 6.50 3.00 5.66 0.60 1.643 0.699 0.323 0.462 
9.90 6.90 3.3C 6.09 0.30 1.627 0.697 0.333 0.478 
12.6:J 7.00 4.80 7.51 0.50 1.678 o.556 0.381 0.686 
10.10 4.90 4.40 6.02 0.4C• 1.679 0.485 0.436 C.898 
6.40 3.20 2.50 3.71 0.40 1.724 o.soo o. 391 0.781 
10.80 1.20 5.60 7. 5 8 0.40 1.425 0.667 0. 519 0.778 
6.70 4.50 3.5C 4.73 0.4C 1.418 0.672 0.522 0.778 
6.80 4.7C 3.80 4.95 0.30 1.373 0.691 0.559 0.809 
10. 3·0 6.40 4.50 6.67 0.40 1.544 0.621 0.437 0.703 
8.7G 5.00 1.60 4.11 0.20 2.115 C.575 G .1e4 0.320 
7.50 4.40 2.60 4.41 0. 3(.' 1.700 0.587 C.347 0.591 
6.50 5.00 2. 20 4.15 C.40 1.566 c. 769 0.338 0.440 
10.00 4.20 3.50 5.2 8 0.40 1.895 C.420 0.3'.50 C.833 
5.lC 4.10 3.50 4.18 0.30 1.219 C.804 0.686 0.854 
8.00 3.50 2.00 3.83 0.40 2.091 0.438 0. 250 0.571 
5.20 4.70 ..., i:::A :> • ~v 4.41 0.60 1.180 C.904 0.673 C.745 
1.00 5.70 3.30 5.09 0.40 1.376 C.814 0.471 C.579 
7.90 3.20 2.10 3.76 0.10 2.102 C.405 0.266 0.656 
9.50 8.60 3.6C 6.65 C.60 1.429 0.905 0.379 0.419 
5.50 4.60 3.00 4.23 C.40 1.299 (,. 8 36 0.545 C.652 
6.10 4.70 3.70 4.73 0.40 l.289 C.770 G.607 0.787 
10.40 6.30 4.00 6.4C 0.40 1.625 C.606 0.385 C.635 
10.80 7.80 4.2C 7.iH a.so 1.527 0.722 0.389 C.538 
r;. 30 5.20 3.40 4 •. 54 0.40 1.167 0 .• 981 0.642 0.654 
6.50 2.90 1.90 3.3C 0.2c 1.972 0.446 ".:. 29 2 C.655 
7.30 c; 2.90 4.73 o.4o 1.543 0.685 0.397 c. 5 80 ..,. 
9.50 6.10 3.20 5.7C 0.4C 1.666 C,.642 0.337 0.525 
13.60 9.00 8.30 1 c. iJ 5 0.40 1.353 0.662 0.610 o.q22 
5.80 4.10 2.40 3.85 0.30 1. 506 0.101 l:.414 C .5 85 
7.20 6.20 3.6C 5.44 0.30 1.324 0.861 0.500 0.581 
6.90 4.80 4.2G 5.18 C.60 1.332 0.696 C.609 c. 875 
11.90 7.80 4. 20 7 .31 0.20 1.629 C.655 0.353 0.538 
a.2c 8.10 6.3Q 7.48 0.30 1.096 0.988 0.768 0.11a 
7.90 4.60 2.90 4.72 C.40 1.673 u.582 0.367 C.630 
9.50 8.50 3.60 6.62 0.30 1.434 0.895 0.379 0.424 
10.40 8.70 6.7C 8.46 0.10 1.229 0.837 0.644 C.770 
6.70 3.SC 2.so 4.03 0.4C 1.661 0.522 0.418 0.800 
10.80 7.40 3.40 6.48 0.50 l.667 0.695 0.315 0.459 
6.70 6.30 2.50 4.73 C.30 1.418 0.940 0.373 0.397 
14.10 13.20 8.50 11.65 0.50 1.210 0.936 0.60 3 C.644 
a.10 6.20 2.30 4.87 0.30 1.663 C.765 0. 284 0.371 
9.60 6.30 3.90 6.18 0.30 1.554 0.656 0.406 C.619 
13.ZO 13.lC 9.9C 11.96 0.50 1.103 o.g9z C.750 0.756 
1.20 3.80 2.80 4. 2 5 0.30 1.695 C.528 C.389 C,.737 
7.90 s.oo 2.90 4.86 0.30 1.627 0. 6 33 0.367 0.580 
215 
SEC TI ON NUMBER 8.1 
A B C DM RD SPH X y z 
7.80 5.80 2.10 4.56 0.30 1. 709 0.744 0.269 0.362 
7.70 3.50 2.70 4.17 0.40 1.844 0.455 0.351 C.771 
12.90 6.60 4.80 7.42 C.50 1. 738 0.512 0.372 0.727 
14.50 10.90 5.60 9.60 0.40 1.510 0.752 0.386 0.514 
10.60 7.10 6.20 7.76 0.40 1.367 0.670 0.585 0.873 
6.60 4.40 2.60 4. 2 3 0.30 1.562 0.667 0.394 C.591 
12.00 10.50 6.40 9.31 0.40 1.2as 0.875 0. 533 0.610 
12.10 1c.20 4.80 8.54 0.30 1.488 0.803 0.378 0.471 
8.80 5.20 3.50 5.43 0.40 1.620 0.591 0.398 0.673 
9.20 7.80 3.60 6.37 0.50 1.445 0.848 0.391 0.462 
7.80 6.40 5.50 6.50 o.so 1. 200 0.821 C. 705 0.859 
7.50 6.60 3.lG 5.35 0.50 1.401 0.880 C.413 0.470 
14.00 10.50 6.40 9.80 o. 40 1.429 0.750 0.457 0.610 
ll.70 10.20 a. 30 9.97 0.40 1.174 0~872 o. 709 0.814 
15.30 8.70 7.60 10.04 0.40 1.524 C.569 0.497 0.874 
9.80 6.80 6.20 7.45 0.20 1.316 0.694 0.633 0.912 
9.60 6.70 3.20 5.90 C.40 1.626 0.698 C.333 0.478 
12.40 11.40 7.lC 10.01 0.30 1.238 0.919 0.573 0.623 
13.00 7.60 5.70 8.26 0.50 1.574 0.585 C .438 0.750 
16.70 14.10 4.80 10.42 0.60 1.603 0.844 0. 287 0.340 
21.30 18. 50 e.to 14.66 0.60 1.453 0.869 C.376 0.432 
16.70 15.00 10.80 13.93 0.40 1.199 0.898 0.647 0.120 
14.0C 11.50 a. 40 11.06 0.30 1.266 0.821 C. 600 0.730 
14.70 6.60 4.30 7.47 0.40 1.967 C.449 0. 293 C.652 
12.20 10.7(; 7.50 9.93 0.50 1.229 C.877 0.615 C.701 
7.80 4.30 2.ac 4.55 C.30 1.716 0.551 C.359 0.651 
10.00 a.co 2.ao 6.07 o. 50 1.647 o.aoo o. 280 0.350 
11.50 1c.20 6.90 9.32 0.50 1.234 C.887 G.6CO 0.676 
lS:.90 10.10 a.cc 11. 72 0.40 1.699 o. 508 0.4G2 0.792 
23.70 22.80 11.50 18.38 0.60 1.289 C.962 0.485 0.504 
34.30 22.2() 21.10 25. 2 3 0.40 1.359 C.647 0.615 0.950 
34.00 14.00 9.80 16.71 0.60 2.035 0.412 0.2B8 0.100 
216 
SEC TI QN NUMBER 8.2 
t, B C DM RO SPH X y z 
8.30 6.00 3.80 5.74 0.60 1.446 0.723 0.458 0.633 
5.10 4.60 3.10 4.17 0.60 1.222 0.902 0.608 0.674 
8.80 6.3C 3.10 5.56 0.30 1.583 0.716 C.352 C.492 
5.40 4.4C 3.CO 4.15 0.50 1.302 0.815 C.556 0.682 
5.40 5.30 3.70 4.73 0.50 1.141 C.981 0.685 C.698 
11.00 6. 7r:'; 3.60 6.43 0.40 1.112 0.609 0.327 0.537 
9.50 6.CO 2.90 5.49 0.40 1.731 0.632 0. 305 C.483 
10.10 7.90 3.80 6.85 0.30 1.562 o. 738 0.355 0.481 
6.30 5 .10 4.0C 5.05 0.30 1.248 0.810 0.635 C.784 
8.50 4.20 2.10 4.59 0.40 1.854 0.494 0.318 0.643 
1.00 5.20 2.60 4.56 C.30 1. 536 0.743 0.371 c,. 500 
10.so a.20 5. 20 7.65 0.40 1.373 C.781 0.495 C.634 
11.so lC.50 4.70 8.2 8 0.30 1.389 0.913 0 .4(•9 C.448 
1. ro 3.00 2.90 4.06 0.40 1.896 0.390 0.377 0.C,67 
6.20 3.50 2.50 3. 79 0.30 1. 6-38 0.565 0.403 0.714 
6.80 5.40 4.00 5.2 8 0.30 l.289 0.794 0.588 0.741 
7.9C 4.90 4.20 5.46 0.30 1.447 0.620 0.532 0.857 
9.80 7.10 3.00 5.93 0.40 1.652 0.724 0. 306 0.423 
19.80 16.40 IC.CO 14.81 0.50 1.337 0.828 C.505 0.610 
6.40 4.40 3.00 4.39 0.50 1.459 0.687 C.469 C.682 
17.7C 5.60 6.lC 8.46 C.4C 2.093 0.316 0.345 1.089 
12.60 9.00 7.3C 9.39 0.30 1.342 0.714 0.579 C.811 
7.50 4.50 3.60 4.95 0.30 l.514 0.600 0.480 o.soc 
6.90 3.40 2.5c 3.89 0.30 1. 776 0.493 0.362 C.735 
11. 50 13.30 8.lC 12.35 C.60 1.417 0.760 G. 463 C.609 
12.qc 12.50 5.60 9.6 7 G.40 1.335 0.969 0.434 C.448 
25.90 12.8/J 1C.8C 15.3C 1).40 1.693 0.494 C.417 0.844 
14.90 11.30 6.90 10. 51 0.50 1.417 {:.758 0.463 C.611 
21.00 13.70 lC.30 14.36 C.40 1.462 0.652 C .490 0.752 
17.9C ll.6C 7.3C 11.49 C.40 1.558 C.648 0.4C8 (\ .6 29 
22.30 16.30 10.20 15.48 C.4C 1.441 0.731 0.457 0.626 
1c.20 7.lC 2.90 5.94 0.40 1. 716 0.696 o. 284 f:.408 
8.20 6 • 6() 5.90 6.83 0.30 1.200 0. 81:J 5 o. 720 0.894 
8.1'; 6.80 2.60 5. 2 3 0.3C 1.548 0.840 0. 321 C.382 
10. 70 6.40 4.1 C 6.55 0.30 1.634 C.598 C. 383 G.641 
ll.60 4.BC 3.00 5.51 C.30 2.106 C.414 (). 259 C.625 
13.20 7.70 3.6C 7 .15 0.3() 1.846 0.583 C. 273 0.468 
12.40 7.60 4.90 7.73 n.30 1. 604 C.613 C.395 C.645 
5.40 4.00 3.CC 4.02 0.40 1.344 0.741 C.556 C.750 
9.20 3.6C 2.60 4.42 0.50 2.083 a.391 0.283 0.722 
17.<;0 11.80 7.70 11.76 C.40 1.522 0.659 0.430 0.653 
7.50 5.20 3.90 5.34 0.40 1. 405 C.693 0. 520 0.750 
5.50 5.10 2.80 4.23 0.40 1.284 0.927 O. 5C9 0.549 
16.60 10.90 6.40 10.50 C.31) 1.581 0.657 0.386 0. 5-97 
13.30 10.60 5.50 9.19 C.40 1.448 C.797 0.414 0.519 
11.cc 5.30 5.10 6.6 7 0.40 1.648 C.482 0 .464 0.962 
9.70 7.30 3.4C 6.22 0.30 1. 559 0.753 0.351 0.466 
8.70 4.60 3.60 5. 24 0.30 1.660 0. 529 0.414 0.783 
9.30 6.20 4.70 6.47 0.40 1.437 0.667 0. 50 5 0.758 
s. ~Jo 3.90 1.90 3.33 0.30 1. 500 0.780 0.380 0.487 
217 
SECT I ON NUMBER 8.2 
A B C DM RD SPH X y z 
t:. 30 5.40 3.0C 4.67 C.30 1.348 0.857 0.476 0.556 
9.70 6.00 6.00 7.04 C.30 1.377 0.619 0.619 1.000 
9.9C 7.80 5.30 7.42 0.30 1.333 C.788 0.535 0.679 
9.90 6.90 3.70 6.32 c. 40 1.566 C.697 C.374 0.536 
15.60 9.50 4.90 8.99 0.50 1. 736 0.609 0.314 0.516 
11.10 6.90 3. 9() 6.80 C.40 1. 720 0.590 0.333 0.565 
15.80 13.20 9.20 12.43 0.40 1.272 0.835 0.582 0.697 
17.40 9.60 7. 70 lC.88 0.30 l.6CO 0.552 0.443 0.802 
10. 70 8.80 4.80 7.67 0.40 1.394 0.822 0.449 0.545 
a.so 3.60 3. 50 4.80 C.30 'l.832 0.40() 0.398 C.972 
9.60 6.6C 5.30 6.95 0.30 1.381 0.687 0.552 C.803 
9.50 5.70 4.30 6.15 0.5C 1.544 0.600 0.453 o.754 
218 
SEC TI ON NUMBER 8.3 
A B C OM RO SPH X y l 
7.20 5.0Q 3.10 4.81 0.40 1.495 0.694 0 .431 0.620 
9.10 5.7C 2.90 5.32 0.30 1.711 0.626 0 .319 0.509 
8.80 5.70 4.00 5.85 0.20 1. 503 0.648 0.455 0.102 
6.20 4.60 3.90 4. 81 0.30 1.289 0.742 0 .629 0.848 
10.oc 7.10 5.50 7.31 Q.30 1.368 0.710 0 .550 c. 775 
10.so 10.20 5.60 8.43 0.40 1.245 0.971 0.533 0.549 
11.10 5.ao 4.40 6.68 0.30 1.751 0.496 0.376 0.759 
s.90 6.80 4.20 6.33 0.40 1.405 0.764 0.472 0.618 
13.00 6.70 4.40 7 .26 0.40 1.790 0.515 o. 338 C.657 
15.50 5.80 5.70 8.00 o.50 1.937 0.374 0.368 0.983 
9.80 6.80 3.40 6.10 o.so 1.608 0.694 0.347 o. 500 
15.60 8.70 6.10 9.39 0.30 1.661 0.558 o. 3<n 0.701 
11"! 20 6.40 6.00 7.55 0.30 1.484 0.571 0. 536 0.938 
8.40 7.30 2.10 5.49 o.so l.53C 0.869 C.321 0.370 
30.20 16.00 9.80 16.79 0.40 1.798 0.530 0.325 0.612 
40.30 25.10 11.60 22.12 0.60 1.773 0.623 C.288 0.462 
43.70 24.90 16.20 26.03 0.60 1.679 C.570 0.371 C.651 
5.40 4.20 2. 70 3.94 o.3G l.37C C.778 o.sco 0.643 
l(i. 90 . 7.50 5.50 7.66 0.30 1.423 C..688 0. 505 C. 733 
10.10 8.00 3.90 6.94 0.30 1.542 C.748 0.364 C.487 
6.10 5.10 3.80 4.91 0.20 1.243 0.836 0.623 C.745 
5.90 4.90 3.50 4.66 o.40 1.266 0.831 0.593 G.714 
9.20 6.60 3.50 5.97 0.40 1.542 c.111 0.380 C.530 
a. 20 4.30 3.80 5.12 0.30 1.602 0.524 0.463 C.884 
12.10 7.10 4.40 7.23 0.40 1.673 0.587 0.364 C.620 
9.10 4.80 2.50 4.78 0.40 1.904 0.527 0.275 0.521 
e.10 7.50 3.50 5.97 0.30 1.357 0.926 I). 43 2 G.467 
8.80 6.70 4.80 6.57 C.40 l .34C C.761 C.545 0.716 
<?.3C 5.20 2.90 s.20 0.40 1.790 0.559 0.312 C.558 
8.60 5.30 3.40 5.37 C.30 1. 601 0.616 0.395 C:. 6 42 
23.50 18.60 6.90 14.45 0.10 1.627 0.791 0. 294 0.371 
21.60 15.10 6.10 12.58 0.60 1.717 0.699 C.282 0.404 
13.10 11.50 7. 70 lC.51 0.40 1.247 0.878 0.588 C.67C 
9.20 7.30 5.50 7.18 0.30 1.282 0.793 0.598 C.753 
13.00 3.60 3.00 5.2C. 0.40 2.501 0.277 C.231 C.833 
9.50 7.00 3. 20 5.97 0.30 1.591 C.737 0.337 C.457 
10.60 8.50 4.60 7.46 0.50 1.422 0.802 0.434 C.541 
8.60 5.40 2.40 4.81 0.30 1.787 0.628 0. 279 c, .444 
9.oo 5.80 4.30 6.08 0.30 1.481 (i.644 0.478 C.741 
1.10 3.70 1.10 3.55 0.20 2.001 0.521 0.239 0.459 
a.co 5.10 3.10 5.G2 0.40 1.594 0.637 0.387 0.608 
9.90 6.50 4.00 6.36 0.40 1.556 0.657 0 .4C4 0.615 
7.oc 6.90 1.ao 4.43 0.30 1.580 C.986 C.257 0.261 
20.80 11.ao 7.10 12.C3 0.40 1.728 0.567 C.341 0.602 
13.30 7.60 5.60 8.27 0.30 1.608 0.571 0.421 0.737 
9.40 5.90 2.60 5.24 0.30 1. 793 0.628 0.211 0.441 
6.90 5.10 4.10 5.24 0.40 1.316 0.739 0.594 C.804 
a.so 8.00 3.90 6.50 0.30 l.354 C.909 0 .443 0.487 
11.co 6.70 3. 90 6.60 0.30 1. 667 C.609 0.355 o. 5 82 
17.10 11.00 4.60 9.53 0.40 1.795 0.643 0 .269 0.418 
219 
SECTIGN NUMBER 8.3 
A B C DM RD SPH X y l 
14.70 11.10 7.80 10.84 0.50 1.356 0.755 0.531 0.703 
26.10 15.10 11.30 16.45 0.40 1.586 0.579 0.433 o.748 
21.so 13.70 11.10 14.84 C.40 1.449 C.637· 0. 516 C.810 
15.80 12.ao 8.00 11. 74 0.50 1.346 0.810 0. 506 C.625 
11. 5r, 9.80 6.80 9.15 0.40 1.257 0.852 0. 591 0.694 
10.30 7.50 5.00 7.2 8 0.50 1.414 0.728 o. 485 0.667 
9.30 4.40 2.40 4.61 o.so 2.016 C.473 0. 258 0.545 
9.40 4.70 3.60 5.42 o. 40 1. 735 0.500 0.383 0.766 
5.70 3.40 2.90 3.83 o.so 1.488 0.596 0.509 0.853 
6.80 5.20 3.80 5.12 0.30 1.328 0.765 0.559 0.731 
7.6C 5.70 2.40 4.70 0.40 1.616 0.750 0.316 0.421 
7.40 s.oo 2.80 4.70 0.60 1 .. 576 C.676 0.378 0.560 
1.10 4.50 2.60 4.48 0.40 1. 718 0.584 0.338 0.578 
6.60 4.80 2.60 4.35 0.20 1.517 0.727 0.394 0.542 
7.50 5.10 3.30 5.02 0.30 1.495 0.680 0 .. 440 0.647 
6.60 3.80 2.10 3. 75 0.30 1.761 0.576 0.318 0.553 
220 
SEC TI CN NUMBER 8.4 
A B C DM RO SPH X y z 
8.30 6.30 5.20 6.48 C.40 1.281 0.759 0.627 0.825 
4.40 4.20 3.40 3.98 0.30 1.107 0.955 C. 773 C.810 
9.00 7.90 4.50 6.84 0.40 1.316 0.878 o. 500 C.570 
5.10 3.40 3.0C 3.73 0.30 1.366 0.667 o.sas 0.882 
7.0D 5.80 5.30 5.99 0.40 1.168 0.829 C. 757 0.914 
7.40 6.50 4.80 6.13 0.40 1.206 0.878 0.649 C.738 
6.10 s.oo 3.30 4.65 0.40 1.311 0.820 0.541 0.660 
6.10 4.00 3.40 4.36 f;.30 1.399 0.656 0.557 0.850 
5.60 3.90 2.co 3.52 0.30 1.590 0.696 0.357 C.513 
5.CO 4.10 3.10 3.99 0.30 1.253 0.820 0.620 0.756 
9.00 a.cc 5.30 7 .2 5 0.40 1.241 0.889 o. 589 C.662 
11.60 9.20 4.80 a.oc C.40 1.450 0.793 0.414 0.522 
9.60 6.30 4.60 6.53 0.30 1.471 C.656 0 .479 C.730 
a.10 6.10 3.60 5.62 0.4C 1.440 0.753 C.444 0.590 
9.20 5.40 3.60 5.63 o. 40 1.633 0.587 0.391 0.667 
8.10 6.40 3.40 5.61 0. 30 1.445 0.790 C.420 0.531 
11.20 8.60 5.40 8.04 0.40 1.393 C.768 0.482 0.628 
6.90 3.40 3.00 4.13 0.30 1.671 0.493 0.435 0.882 
6.00 3.30 2.sc 3.67 i".).40 1.634 0.550 0.417 0.758 
6.50 3.50 2. 60 3.9(' 0.40 1.668 0.538 0.4CO 0.743 
5.20 4.30 3.40 4.24 0.30 1.221 0.827 0.654 0.791 
6. H) 3.40 2.50 3.73 o. 40 1.636 0.557 0. 410 C.735 
16.60 14.70 14. 30 15.1 7 0.4C l .094 o.a 86 0.861 C.973 
7.20 3.70 2.30 3.94 0.30 1.826 0.514 0. 319 0.622 
5.30 4.40 2.60 3.93 0.30 1.349 C.830 0.491 0.591 
4.30 4.lC 2.90 3.71 0.40 1.159 0.953 0.674 0.707 
7.60 6.10 3.00 5.18 C.30 1.467 C.80 3 o.395 0.492 
8.70 6.00 4.10 5.98 0.40 1.454 0.690 0.471 0.683 
10.90 3.20 2.10 4.55 0.30 2.396 0.294 C.248 C.844 
a.oo 5.20 2.40 4.64 c.30 1. 724 0.650 0.300 0.462 
7.6C 5.70 3.20 5.18 0.40 1.466 0.750 0.421 C.561 
1.10 3.70 3.10 4.33 0.40 1.638 0.521 0.437 0.838 
8.5C 3.BC 2.30 4.20 C.30 2.022 0.447 0.211 0.605 
10.70 10.40 6.90 9.16 0.4C 1.168 0.972 0.645 0.663 
8.60 1.2c 4.80 6.67 0.50 1.289 0.837 0. 558 0.667 
6.00 3.80 1.90 3.51 0.30 1. 708 0.633 0.311 0.500 
22.50 11.co 9.2C 13.16 0.30 1.710 0.489 0.409 0.836 
12.60 10.10 8.70 10.35 0.40 1.218 0.802 C.690 0.861 
a.so 6.20 4.70 6.35 0.40 1.385 0.705 0.534 C.758 
19.20 13.40 12.1c 14.60 0.30 1.315 0.698 C.630 0.903 
9.60 6.90 5.40 7.10 0.30 1.352 0.719 Q.562 0.783 
lC.80 8.4G 4. 50 7.42 C.30 1.456 0.778 0.417 0.536 
7.4C 5.40 4.40 5.60 0.40 1.321 0.730 0.595 0.815 
11.40 6.30 3.10 6.06 0.40 1.881 C .5 53 0.212 C.492 
. 6. 70 3.90 2.40 3.97 0.30 1.686 0.582 o.358 0.615 
5.90 3.20 3.10 3.88 0.40 1.520 0.542 0.525 C.969 
1.00 6.40 4.30 5.78 0.30 1.212 0.914 Q.614 0.672 
13.10 12.40 1.sc 10.87 0.40 1. 205 0.947 0. 603 0.637 
25. 20 16.80 12.60 17.47 c,. 30 1. 442 0.667 o.sco c.150 
25.61": 15.90 12.2c 17.06 0.40 1. sen 0.621 0.477 0.767 
221 
SECTION NUMBER 8.4 
A B C OM RD SPH X y z 
12.10 1.20 5.40 1.18 0.30 1.556 0.595 0.446 0.750 
15. 70 9.00 1.00 9.96 0.40 1.576 o. 573 0.446 0.778 
14.70 8.80 4.9C 8.59 0.40 1. 711 0.599 0.333 C.557 
9.40 5.70 4.60 6.27 0.30 l.499 0.606 0 .489 0.807 
9.00 4.10 2.30 4.39 0.40 2.048 0.456 0.256 0.561 
7.50 6.40 2.30 4.80 0.40 1.563 0.853 o. 307 0.359 
9.30 7.30 6. 20 7.49 0.40 1.241 0.785 0.667 0.949 
9.80 6.60 5.00 6.86 0.40 1.428 0.673 0. 510 0.15a 
lG.90 4.20 4.20 5.77 0.30 1.889 0.385 0.385 1.000 
9.40 7.20 5.2C 7.06 0.30 1.331 o. 766 0.553 0.722 
8.30 6.30 s.20 6.48 0.40 1.281 0.759 0.627 0.825 
10.10 5.40 4.10 6.07 0.40 1.664 C.535 0.406 0.759 
7.60 5.00 2.00 4. 24 0.30 1.794 0.658 0.263 0.400 
8.60 5.70 3.20 5. 39 0.30 1.595 0.663 0.372 0.561 
8.40 5.00 3.00 s.01 0.30 1.676 0.595 G.357 0.600 
6.40 4.40 3.CO 4.39 0.30 1.459 0.687 0.469 C.682 
7.00 5.50 3.40 5.08 0.40 1.379 c.786 0.486 0.618 
21.00 9.20 5.80 10.39 0.50 2.022 0.438 o. 276 0.630 
5.90 5.30 3.50 4. 78 0.30 1.233 0.898 c,. 593 0.660 
5.30 4.20 3.30 4.19 0.40 1. 266 0.192 0.623 0.786 
7.10 4.60 3.30 4.76 0.30 1.492 0.648 0.465 0.717 
6.10 4.40 3.60 4. 59 0.40 1. 329 0.121 0.590 0.818 
5.40 4.50 3.4(1 4.36 0.30 1.240 0.833 0.630 C.756 
8.50 3.20 2.20 3.91 0.3C 2.173 0.376 o. 259 0.687 
5.60 4.60 2.80 4.16 0.40 1.345 0.821 C.500 0.609 
6.20 3.40 2.30 3.65 0.40 1.700 0.548 0.371 0.676 
6.60 'E. 50 2.80 4.01 0.30 1.644 o. 530 0.424 C.800 
4.70 3.30 2.30 3.2 9 0.40 1.428 0.102 0 .489 0.697 
6.70 4.70 2.90 4.50 0.30 1.488 0.101 0.433 0.617 
7.5C: 3.10 2.30 3.77 0.40 1.991 0.413 0.307 0.742 
6.70 4. lC 1.60 3.53 0.30 1.899 0.612 0.239 0.390 
5.20 3.90 2.50 3.70 0.40 1.405 0.750 0.481 0.641 
7.00 4.00 1.20 3. 2 3 0.30 2.169 o.s11 C.171 0.300 
5.4-0 3.10 2.00 3. 22 0.30 1.675 0.574 Q.370 0.645 
4.40 4.30 1.80 3.24 0.30 1.357 0.977 0.409 0.419 
5.30 3.30 2.40 3.48 0.2c 1.525 0.623 0.453 0.727 
5.40 3.80 1.90 3.39 0.30 1.593 0.704 0.352 o. 500 
4.80 3.90 2.10 3.40 0.30 1.412 0.813 0.437 0.538 
4.40 3.7C 2.20 3.30 0.40 1.335 0.841 0.500 0.595 
4.60 3.80 3.oc 3.74 0.40 1.229 0.826 0.652 0.789 
4.60 3.50 z. 20 3.28 0.30 1.401 0.761 0.478 0.629 
5.00 2.50 2.50 3.15 0.30 1.587 0.500 o. 500 1.000 
222 
SEC TI CN NUMBER· 9.1 
A 8 C OM RD SPH )( y z 
6.40 2.90 2.60 3.64 0.40 1. 75 8 0.453 0 .406 o.e97 
7.80 4.80 2.20 4.3 5 0.50 1.793 0.615 0. 282 0.458 
6.60 . 3. 30 3.20 4.12 C.40 1.604 o.soc C.485 0.970 
9.8C 7.40 4.20 6.73 0.40 1.457 0.755 0.429 0.568 
15.40 lC.60 6.80 10.35 0.4C 1.487 0.688 0.442 0.642 
5.2C 3.90 3.20 4.02 0.30 1.294 C.750 0.615 0.821 
4.90 4.50 2.20 3.65 C.30 1. 344 0.918 0.449 0.489 
8.10 4.60 2.90 4.76 0.40 1.101 0.568 0.358 0.63C 
a.10 6.60 3.30 5.61 o. 40 1.444 0.815 0.407 0.500 
ll• 70 10.80 9.00 10.44 0.30 1.121 0.923 0.769 0.833 
6.00 3.40 3.10 3.98 0.50 1. 5C6 0.567 0.517 0.912 
14.50 11.30 lQ.60 12.02 0.30 1.206 0.779 0.731 0.938 
21.10 7.80 7.20 10. 5 8 0.30 1.994 0.370 0.341 0.923 
6.90 5.90 3.CO 4.96 0.40 1. 39 l 0.855 C.435 0.508 
8.80 3.50 3.20 4.62 0.40 1.905 0.398 C.364 Q.914 
30.CC 18.30 13.90 19.69 0.5C 1.524 0.610 0.463 0.160 
9.60 9.20 5.40 7.81 0.30 1.229 0.958 0.562 o. 5 87 
8.9C 5.70 4.30 6.02 0.30 1.478 0.640 0 .483 o.754 
9.6(' 1.20 4.10 6.57 0.30 1.462 0.750 0.427 o.569 
10.90 9.20 3.6C 7.12 0.60 1. 531 0.844 0.330 0.391 
11. 80 6.20 3.20 6.16 0.30 1.915 (\. 525 0.271 C.516 
9.40 1.10 4.40 6.83 C.30 1.376 0.819 0.468 0.511 
12.50 5.90 5.50 7.40 0.40 1.689 0.472 0. 440 0.932 
7.7( 6.80 4.0C 5.94 0.40 1. 297 0.883 C. 519 o. 5 88 
8.00 5.40 4.90 5.96 0.40 1.342 0.675 0.612 0.907 
15.40 11.6(: 6.70 10.62 0.30 1.450 0.753 0.435 0.578 
10.90 7.40 6.90 8.23 0.50 1.325 C.679 0.633 c.q32 
9.60 6.70 2.90 5.71 C.50 1.680 0.698 0.302 0.433 
lC.90 7.10 4.30 6.93 0.40 1.573 0.651 0.394 0.606 
18.50 6.3C 6.CO 8.88 0.30 2.084 0.341 0.324 C.952 
11.40 9.20 4.30 7.67 G.40 1.487 o. 807 0.377 0.467 
10.20 7.80 4.60 7.15 0.50 1.426 0.765 0.451 o. 590 
7.60 6.80 6.CO 6.77 0.30 1.123 C.895 0.789 0.882 
11.80 7.5() 4.40 7.30 0.40 1.616 0.636 0.373 0.587 
S.60 5.30 2.00 3.90 0.30 1.436 0.946 0.357 C.377 
1.10 4.30 3.20 4.61 0.30 1.542 0.606 0.451 0.744 
5.20 5.0C 2.20 3.85 0.30 1.350 0.962 C.423 0.440 
6.2c 4.90 2.00 3.93 0.30 1.577 0.790 Q.323 0.408 
6.20 4.80 2.20 4.03 0.30 1.538 C.774 0.355 Q.458 
5.70 3.90 1.90 3.48 C.40 1.637 0.684 0.333 Q.487 
15.0C 12.3C 6.80 10.79 0.40 1.391 0.820 0.453 o.553 
33.80 3C.CO 1 a. 30 26.47 0.40 1. 277 0.888 0.541 0.610 
30.00 16.50 14.60 19. 3 3 C.60 1.552 0.550 0.487 0.885 
8.90 8.80 3.30 6.37 0.40 1.397 0.989 0.371 G.375 
.12.90 8.70 5.00· 8.2 5 0.40 1.564 0.674 0.388 0 .575 
9.80 4. 80 3.20 5.32 (). 30 1.842 0.490 C.327 0.667 10.ao 7.70 6.40 8.10 0.30 1.33 3 0.713 0. 593 0.831 
6.60 5.20 4.30 5. 2 8 C.30 1.249 C.788 0.652 (;.827 
18.80 13.6!) 10.50 13.9G 0.30 1.353 0.723 0. 559 0.772 
13.50 8.4C 6.40 8.99 0.40 1.502 0.622 0.474 C.762 
223 
SEC TI ON NUMBER 9.1 
A B C OM RD SPH X y z 
8.40 5.20 3.90 5.54 0.40 1.515 0.619 Q.464 0.750 
13.40 9.50 4.10 8.05 c.,. 30 1. 664 0.709 0.306 0.432 
10.50 7.30 6. 7C 8.01 0.30 1.311 o. 695 0.638 0.918 
9.10 6.70 2.10 5.48 0.40 1.660 0.736 0.297 0.403 
7.10 6.30 4.60 5.9(: 0.40 1. 203 0.887 0.648 o. 730 
8.70 6.10 4.00 5.97 0.40 1.458 0.701 0.460 C.656 
1.10 5.70 2.ac 4.97 0.40 1. 549 0.740 0.364 0.491 
7.80 4.20 4.10 s.12 0.30 1.523 0.538 0.526 0.976 
6.00 5.90 3.60 5.03 C.30 1.192 0.983 0.600 0.610 
6.40 5.30 2.00 4.08 0.20 1.569 0.828 0.313 0.377 
8.70 4.70 3.10 5.02 0.30 1. 732 0.540 0.356 0.660 
6.70 5.40 2.ac 4.66 0.60 1.437 0.806 0.418 0.519 
7.00 4.40 2.20 4.08 0.30 1.717 0.629 0.314 0.500 
1.ob 4.40 3.90 4.93 0.30 1.419 0.629 0.557 0.986 
7.90 4.70 2.90 4.76 0.20 1. 661 0.595 0.367 0.617 
7.50 3 .10 2.60 3.92 0.30 1.c,11 0.413 0.347 0.839 
7.50 3.20 3.10 4.21 0.30 1. 783 0.427 0.413 o.g69 
6. 40 4.70 3.30 4.63 C.40 1.382 o.734 C.516 0.102 
5.60 3.7C 3.40 4.13 0.30 1.356 0.661 0.607 0.919 
7.60 4.40 2.3C 4.2 5 0.30 1.787 0.579 0.303 0.523 
5.60 3.60 2.60 3.74 0.40 1.496 0.643 0.464 0.122 
6.80 3.60 2. 60 3.99 0.30 1. 703 0.529 0.382 0.122 
6. ·(J(j 4.70 2.10 3.90 0.30 1.539 0.783 0.350 0.447 
5.90 5.10 2.20 4.05 0.30 1.458 0.864 0.373 0.431 
5.30 4.00 2.3C 3.65 0.40 1.451 o. 755 0.434 o. 575 
6.2C 3.80 2.90 4.09 0.40 1.517 0.613 0.468 0.763 
SECTION NUMBER 9.2 
A B C DM RD SPH X y z 
a.10 4.90 3.40 5. 25 0.30 1.656 o.563 0. 391 0.694 
1.20 4.10 3.70 4.78 0.40 1.506 o.569 0.514 0.902 
7.50 4.50 3.60 4.95 0.40 1.514 0.600 0 .480 0.800 
4.60 4.70 2.10 3.57 0.30 1.289 1.022 0.457 C.447 
1;.40 8.80 7.50 10.05 0.30 1.532 a.s71 0.487 0.852 
a.10 4.00 3.60 5.00 0.30 1.739 0.460 0.414 0.900 
6.30 2.90 2.00 3.32 0.40 1.899 Q.460 0.317 0.690 
22.10 15.50 8.80 14.45 0.40 1.530 0.701 0.398 0.568 
12.60 8.80 6.30 8.87 0.30 l.420 0.698 o. 500 0.716 
20.30 12.60 9.CO 13.20 0.30 1.537 0.621 Q.443 0.714 
13.30 6.80 5.8C 8.06 0.40 l.649 0.511 0.436 0.853 
5.00 3.90 2.10 3.45 0.30 1.451 o.1ao 0.420 0.538 
6.70 3.80 2.10 4.10 o. 50 1.636 0.567 C.403 0.711 
10.10 6.90 5.30 7. 31 0.40 1.463 0.645 Q.495 0.768 
10.60 s.oo 4.10 7.03 0.40 1.507 o.1ss 0.387 0.512 
20.10 13.50 7.50 12.0c 0.40 l.618 0.652 0.362 0.556 
14.50 7.40 3. (iQ 6.85 c.20 2.116 0.510 o. 207 C.405 
11.20 12.30 9.10 12.44 0.20 1.383 0.715 0.529 o. 740 
a.10 4.80 2.50 4.60 0.30 1. 762 0.593 0.309 C.521 
9.20 6.40 3.20 5.73 0.20 1.605 0.696 0. 348 c.sco 
5.60 4.60 3.30 4.4C 0.30 1.274 0.821 0. 589 0.717 
12.10 7.80 8.20 9.18 0.30 1.318 0.645 0.678 1.051 
16.80 7.30 6.20 9.13 0.30 1.841 0.435 0.369 0.849 
10.60 8.50 5.70 8.01 0.30 1.324 0.802 o. 538 C.671 
8.30 5.70 4.40 5.93 Q.40 1.400 C.687 0.530 C.772 
14.90 9.90 7.60 10.39 0.40 1. 434 0.664 0. 510 C.768 
9.20 6.60 3.60 6.02 0.30 1. 527 0.111 0.391 C.545 
9.00 4.30 3.3C 5.04 G.40 1.787 C.478 0.367 o. 767 
12.80 7.50 s.so 8.23 C.50 1.556 o. 586 0.453 c. 773 
10.00 7.80 5.40 7.50 0.30 1. 334 o.1ao 0.540 0.692 
6.70 6.60 2.60 4.86 0.30 1.378 0.985 0.388 c.3g4 
11.90 10.70 7.0C 9.62 o.so 1.237 Q.899 0.588 0.654 
17.30 11.10 a.oo 11. 74 o.so 1.473 0.676 0.462 0.684 
a.so s.oo 4.30 5.67 0.30 1.498 0.588 0.506 0.860 
8.90 4.30 2.60 4.63 0.30 1.921 0.483 0.292 0.605 
7.50 4.60 2.60 4.48 0.40 1.675 Q.613 0.347 0.565 
10. 50 4 .. 80 3.10 5. 39 0.40 1.950 0.457 0.295 0.646 
14.20 10.50 4.70 8.88 0.40 1.599 0.739 0.331 0.448 
19.90 19.40 10. 70 16.05 o.so 1.240 0.975 0.538 0.552 1.20 4.80 2.60 4.48 0.40 1.607 0.667 0. 361 0.542 
4.50 3.90 3.60 3.98 0.40 1.130 o.867 o.aoo C.923 
a.oo 1.10 6.40 7.14 0.30 1.121 0.887 o.sco 0.901 
7.90 6.40 2.50 s.02 0.40 1.574 o.a10 0. 316 0.391 
5.6Q 5.30 2.80 4.36 0.40 1.283 0.946 o. 500 0.528 
, a. 20 3.40 2.40 4.06 0.40 2.020 0.415 0. 293 C.706 
,10. so a.10 6.10 8.23 0.40 1.276 (). 8 29 0.581 0.701 
· a.10 5.10 3.70 5. 35 0.50 1.515 0 .. 630 Q.457 0.725 
11.10 11.60 10.70 13.00 o.so 1.362 C.655 0.605 0.922 
32.80 l6.4C, 10.50 17.81 0.60 1.842 o.soo C.320 0.640 
7.30 6.01') 5. 20 6.11 0.40 1.195 0.822 0.712 0.867 
225 
SEC TI GN NUMBER 9.2 
A 8 C OM RO SPH X y z 
10.30 6.80 5.20 7.14 0.50 1.442 0.660 0. 505 0.765 
10.10 8.10 4.10 7.08 0.20 1. 511 0.757 0.383 0.506 
10.40 6.00 5.30 6.92 0.30 1.504 0.577 0.510 0.883 
15. 40 11.80 1.10 ll .18 0.40 1.377 0.766 0.500 0.6 53 
14.80 9.60 5.80 9.38 t.50 1.579 0.649 0.392 0.604 
12. 90 6.60 5.00 7.52 0.4C 1.715 0.512 0.388 C.758 
7.30 5.20 3.30 s.oc 0.30 1.459 0.112 0.452 C.635 
11.20 7.30 5.90 7.84 0.40 1.428 0.652 C.527 0.808 
18.60 13.40 1.20 12.15 0.50 1.531 o. 720 0.387 0.537 
6.00 3.40 2.80 3.85 0.30 1.558 0.567 0.467 0.824 
10.60 5.80 4.GC 6.27 C.40 1.692 0.547 0.377 0.690 
9.00 7.40 4.0C 6.43 0.40 l.39~ 0.822 0.444 0.541 
s. 7C 8.60 7.00 8.06 0.30 1.079 0.989 0.805 0.814 
9.30 5.50 2.5C 5.04 0.20 1.846 0.591 Q.269 0.455 
6.30 5.20 3.40 4.81 0.50 1.30'9 0.825 o. 540 0.654 
6.00 5.20 3.2C 4.64 0.40 1.293 o. 867 0. 533 C.615 
7.80 7.80 3.90 6.19 0.40 1.260 1.000 0.500 o.soc 
6.60 5.40 3.SC s.oo 0.20 1.321 0.818 0.530 C.648 
7.30 4.60 2.oc 4.06 0.40 1. 796 0.630 0.274 C.435 
4.90 4.30 3. 30. 4-1 l 0.20 1.192 0.878 0.673 0.767 
6.6C 2.70 2.30 3.45 0.30 1.914 0.409 0.348 0.852 
5.70 4.30 2.40 3.89 0.30 1.466 0.754 0.421 0.558 
5.60 3. 31') 3.20 3.90 o. 40 1.437 0.589 0.571 C.~7C 1.co 5.00 3.8C 5.lC 0.30 1.371 0.714 0.543 c. 760 
s.oo 4.00 2.7C; 4.42 0.3C 1.810 C.500 0.337 c. 6 75 
7.90 6.00 2.10 4.6 3 0.30 1. 705 0.759 0.266 o. 350 
7.90 3.40 2.70 4.17 0.30 1. 894 0.430 0.342 0.794 
5.40 4.50 2.30 3.82 0.30 1.412 0.833 0.426 0.511 
6.70 5.20 3.1c 4.76 0.40 1.407 0.776 o. 463 C.596 
7.40 3.20 2.30 3.79 0.30 1.952 0.432 0.311 0.719 
5.80 4.10 1.50 3. 29 C.30 1.762 0.707 0.259 C.366 
7.10 2.20 2.10 3.20 0.40 2.218 0.310 0. 296 o.gr;s 
4.80 3.50 2.10 3. 2 8 0.40 1.464 0.729 0.437 C.600 
5.70 4.40 3.2C 4.31 0.30 1.321 0.772 0.561 C.727 
31.20 18. (;,0 11.60 18.68 C.40 1.671 0.577 0.372 0.644 
226 
SEC TI ON NUMBER 9.3 
A B C OM RD SPH X y z 
11.oc 8.30 6.20 9.56 C.60 1. 778 0.488 0.365 0.747 
14.90 lC .10 8.60 10.9C 0.40 1.367 0.678 0.577 0.851 
12.6C 5.70 4.90 7.06 C.30 1.785 C.452 o. 389 0.860 
1s.10 8.30 3.8C 7.81 0.60 1.934 0.550 0. 252 0.458 
9.90 6.80 4.50 6.72 o. 30 1.474 C.687 0 .455 0.662 
6.50 3.3C 1.90 3.44 0.40 1.889 0.508 0.292 C.576 
8.<?0 4.60 4.30 5.6C 0.50 1.588 0.517 0 .483 0.935 
9.40 8.20 4. 20 6.87 0.4Q 1.369 0.872 0.447 0.512 
12.so 6.70 3.20 6·. 50 0.30 l.970 0.523 0. 250 0.478 
14.10 13.70 8.80 11.93 C.30 1.vn 0.972 0.624 0.642 
11.20 6.50 4.80 7.04 0.40 1.590 0 .580 0.429 0.738 
8.80 6.3C 5.4G 6.69 0.30 1.315 o .. 716 C.614 0.857 
11.10 13.50 9.2C 12.85 0.40 1. 330 ci. 189 0. 538 0.681 
12. 3·0 9.10 6.20 8.85 0.40 i.389 0.740 0. 504 0.681 
6.90 4.60 4.30 5.15 0.30 1. 340 0.667 C.623 0.935 
13.00 6.80 5.30 7.77 0.4C 1.674 C.523 0.408 0.779 
9.40 5.50 4.00 5. 91 0.40 1. 590 0.585 0.426 0.727 
17.80 11.70 9.90 12.73 0.30 1.399 0.657 o. 556 0.846 
19.50 9.40 6.40 lC.55 0.30 1.849 0.482 0.328 0.681 
23.3C 7.80 7.10 10.89 0.40 2.140 0.335 o. 305 0.910 
8. 4C 6.70 3.30 5.71 0.20 1.472 0.798 0.393 0.493 
7.30 6.50 3.90 5.70 0.40 1.281 0.890 0.534 0.600 
9.70 7.30 4.20 6.67 0.40 1.453 0.753 0 .433 0.575 
9.lC 6.70 3.20 5.80 0.40 1.569 0.736 0.352 G.478 
9.40 5.30 3.90 5.79 0.40 l.623 0.564 0.415 0.736 
7.10 4.10 2.20 4.0G 0.30 1. 775 0.577 o. 310 C.537 
1.10 4.80 3.10 4.73 0.30 1.502 0.676 0.437 0.646 
a.oo 5.30 3.40 5.24 0.40 1.526 0.662 0.425 0.642 
11.00 a.20 5. 20 1.11 0.30 1.416 0.745 0.473 0.634 
9.30 5.10 2. 60 4.98 0.30 1.868 0.548 0. 280 0.510 
7.70 6.30 3.30 5.43 0.30 1.418 0.818 0.429 0.524 
10.20 5.40 3.10 5.55 0.30 1.839 0.529 0.304 0.574 
5.00 4.8C 2.90 4.11 0.30 1.216 0.960 o. 580 0.604 
6.60 4.60 2.40 4.18 0.30 1.580 0.697 0.364 0.522 
?.80 6.80 3.60 5.76 0.30 1.355 0.872 C.462 0.529 
7.90 5.30 3.90 5.44 0.30 1.433 0.679 0. 500 o.736 
7.80 5.00 3.60 5.20 o.so 1. 501 0.641 0.462 0.720 
13.60 10.10 6.50 9.63 0.50 1.412 0.743 0.478 C.644 
10. 20 7.10 4.CO 6.62 0.40 1.542 0.696 0.392 0.563 
6.10 4.90 1.90 3.84 0.20 1.587 0.803 o. 311 0.388 
7.70 5.50 3.20 5.14 0.40 1.499 0.714 0.416 0. 5 82 
lC.00 6.70 5.40 7.13 0.30 1.403 c,. 6 70 0.540 0.806 
6.50 3.20 2.20 3. 5 8 0.30 1.817 0.492 0.338 0.687 
16.80 12.80 9.50 12.69 0.40 1.324 0.762 C.565 0.742 
13.80 12.40 6.60 10.41 0.30 1.325 0.899 C.478 C.532 
9.60 5.90 5. 30 6.70 0.2c 1.434 0.615 0. 55 2 0.898 
7.50 5.60 1.so 3.98 0.30 1.885 o.747 0. 200 0.268 
7.60 4.10 3.30 4.68 0.40 1.622 0.539 0.434 0.805 
5.60 3.60 3.5G 4.13 0.30 1.355 0.643 0.625 0.972 
7.90 7.70 5.90 7.11 0.40 1.112 0.975 o.747 0.766 
227 
SEC TI ON NUMBER· 9.3 
A B C DM RD SPH X y z 
6.40 5.90 3.10 4.89 C.30 1.308 0.922 0.484 c,.525 
11.30 7.90 3.20 6.5 9 0.40 1.716 0.699 0.283 G.405 
10.so 6.50 4.70 6.85 0.40 1.534 0.619 0.448 C.723 
6.SlO 4.40 2.40 4.18 0.40 1.652 0.638 0.348 0.545 
8.50 6.40 4.00 6.01 0.30 1.413 0.753 0.471 0.625 
9.20 5.60 4.40 6.10 0.30 1.509 0.609 0.478 0.786 
13.70 a.oo 8.40 9.73 0.40 1.408 0.584 0.613 1.050 
12.30 10.50 5.60 B.98 0.30 1.370 0.854 0.455 0.533 
12.60 8.10 5.60 8.30 0.60 1.518 C.643 0.444 0.691 
7.40 4.50 4.00 s.11 0.40 1.449 0.608 0.541 0.889 
6.40 5.00 2.90 4.53 0.40 1.414 0.781 0. 453 o. 580 
12.20 7.40 5.40 7.87 0.30 1.550 0.607 0.443 0.730 
15.30 c;.eo 8.10 10.67 0.50 1.434 0.641 0. 529 0.827 
8.80 4.10 3.60 5.06 0.40 1.738 0.466 0.409 C.878 
12.90 7.20 s.10 7.80 0.40 l.655 0.558 0.395 0.708 
8.30 6.20 4.20 6.00 0 •. 20 1.383 0.747 o. 506 0.677 
7.20 4.90 2.40 4.39 0.30 1.640 0.681 0.333 0.490 
7.80 3.7C 2.60 4.22 0.40 1.849 0.474 0.333 C.703 
8.40 7.30 3.90 6.21 0.40 1.353 0.869 0.464 0.534 
8.4C 7.70 5.00 6.86 0.3C 1.224 0.917 0.595 0.64<1 
21.00 14. 90 9.30 14. 2 8 0.40 1.471 0.110 0.443 0.624 
15.90 8.60 6.0C 9.36 0.40 1.698 0.541 0.377 0.698 
10.00 6.50 4.30 6.54 0.40 1.529 C.650 0. 430 0.662 
7.80 4.60 2.20 4.29 0.30 1.818 0.590 0.282 C.478 
6.50 6.00 3.90 5.34 0.30 1.218 0.923 0.600 C.650 
8.30 3.60 2 •. 00 3.91 0.40 2.123 0.434 0.241 C.556 
5.00 3.70 2.50 3.59 0.3C 1.393 0.740 o. 500 C.676 
4.50 3.40 1.90 3.07 0.40 1.464 0.756 0.422 Ci.559 
15. 30 10.60 6.60 10.23 0.30 1.496 0.693 0.431 0.623 
13.40 6.20 5.70 7.79 0.60 1.719 0.463 0.425 C.919 
6.30 5.20 3.60 4.9C 0.30 1.285 0.825 0.571 0.692 
10.BCi 7.40 4.60 7.16 0.60 1.508 0.685 0.426 C.622 
1.20 6.80 3.90 5.76 0.50 1.250 0.944 0.542 0.574 
8.20 4.70 4.70 5.66 0.50 1.449 0.573 0.573 1.00('1 
5.30 3.70 3.30 4.01 0.30 1. 320 0.698 0.623 0.892 
5.40 4.60 4.10 4.67 0.40 1.156 0.852 o.759 0.891 
4.30 3.70 2. 90 3.59 0.30 1.199 0.860 0.674 0.784 
6.50 3.50 2.40 3.79 0.30 1.713 0.538 0.369 0.686 
4.80 4.50 2.20 3.62 0.30 1.325 o. 9 38 0.458 0.489 
11.20 8.50 3.60 7.00 0.30 1.600 0.759 0.321 0.424 
11. 50 7.80 4.40 7.34 0.40 1.568 0.678 0.383 0.564 
4.30 3.50 3.00 3.56 0.70 1.208 0.814 0.698 0.857 
10.50 8.10 6.40 8.16 0.30 1.286 0.111 0.610 o. 790 
13.30 5.40 4.90 7.06 0.30 1.884 0.406 0.368 0.907 
.17. 60 12.00 9.20 12.48 0.40 1.410 0.682 0.523 0.767 
6.00 4.10 1.90 3.60 0.40 1.666 0.683 0.317 0.463 
5.20 5.00 4.40 4.85 0.40 l.C71 0.962 0.846 0.880 
6.70 J+.70 3.40 4.75 0.40 1.411 0.701 0 .507 C.723 
8.50 7.70 4.20 6.50 0.90 1. 307 0.906 0.494 0.545 




SECTION NUMBER 9.3 
C DM RD SPH X Y Z 
3.70 4.05 0.40 1.110 C.889 0.822 0.925 
229 
SEC TI CN NUMBER. 9.4 
A B C DM RO SPH X y l 
10.80 9.2C 4.40 7.59 0.20 1.423 0.852 0.407 0.478 
9.90 5.10 4.7C 6.19 0.30 1.599 0.515 0.475 0.922 
5.30 3.30 2.10 3.61 0.30 1.466 0.623 0.509 C.818 
10.5C 5.50 4.90 6.57 0.40 1.59g 0.524 0.467 0.891 
7.60 4.50 3.40 4.88 C.40 1.557 0.592 0 .447 0.756 
5.00 3.80 3.60 4.09 0.40 1.223 0.760 o. 720 0.947 
6.70 3.80 3.10 4.29 0.30 1.562 0.567 0.463 0.816 
14.10 9.70 6.60 9.66 0.20 1.459 0.688 0.468 0.680 
10.90 7.90 5.50 7. 79 0.30 1.398 0.725 C. 505 0.696 
1 s.00 B.90 5.30 8.91 C.40 1.683 0.593 0.353 0.596 
13. OCl 7.00 5.5C 7.94 0.30 1.637 0.538 0.423 o. 786 
7.60 4.50 2.10 4.16 0.40 1.828 0.592 0.276 0.467 
4.7C 3.70 3.00 3.74 0.30 1.258 0.787 0.638 0.811 
9.90 6.60 3.80 6.29 0.30 1.575 0.667 0.384 0.576 
8.50 5.70 3.50 5.54 0.30 1.536 0.671 0.412 0.614 
9.10 6.40 5.10 6.67 0.40 1.364 0.703 C.560 0.797 
4.70 4.20 2.60 3.72 0.30 1.265 0.894 0.553 0.619 
1.10 4.90 3.20 4.81 o. 40 1.476 0.690 0.451 0.653 
5.90 4.30 3.20 4.33 0.40 1.363 0.729 0.542 0.744 
9.90 9.70 4.10 7.33 C.40 1.351 0.980 0.414 0.423 
8.20 6.10 5.30 6.42 0.30 1.276 0.744 0.646 0.869 
9.60 6.60 4.40 6.53 0.40 1.470 0.687 0. 458 C.667 
15.20 10.90 3.90 8.65 0.40 1. 758 0.717 0.257 0.358 
9.50 4.40 4.CO 5.51 o. 30 1.724 0.463 0.421 0.909 
6.40 4.10 3.QO 4.29 0.30 1.493 C.641 0.469 0.732 
11.00 7.10 6.80 s.10 C.40 1.358 0.645 0.618 0.958 
10.00 7.10 5.30 7.2 2 C.30 I.385 0.710 o. 530 C.746 
15.10 8.70 5.60 9.03 0.40 1.673 0.576 C.371 0.644 
8. 30 5.60 4.30 5.85 0.40 1.420 0.675 c.s1a 0.768 
9.7C 7. 5C 3.80 6.51 c.20 1.489 0.773 0.392 0.507 
8.80 6.20 4.30 6.17 0.30 1.427 0.105 0.489 0.694 
5.40 4.90 2.10 3.82 0.30 1.415 0.907 0.389 0.429 
1.00 4.20 3.50 4.69 0.30 1.494 0.600 0.500 0.833 
5.80 5.40 3. 50 4.79 0.30 1.212 0.931 0.603 0.648 
7.80 s.oo 3.00 4.89 0.40 1.595 0.641 0.385 C.600 
5.50 4.50 3.90 4.59 0.30 1.199 0.818 c. 709 C.867 
6.10 4.30 1.60 3.48 0.3C 1.755 0.705 0.262 0.372 
7.00 6.10 2. BC 4.93 O. 3C 1.421 0.871 0.400 C.459 
7.40 5.00 2.20 4. 3 3 C.30 1.707 0.676 0.297 0.440 
4.2G 4.10 3.70 3.99 0.40 1.052 0.976 0.881 0.902 
6.80 4.40 2.4C 4.16 0.40 1.636 0.647 0.353 0.545 
6.00 4.CC 2. 60 3.97 C.30 1.513 0.667 0.433 0.650 
7.60 3.50 1.80 3.63 0.30 2 •. 093 C.461 0.237 Q.514 
s.oo 4.60 3.00 4.10 0.40 1.219 0.920 0.600 0.652 
s.so 3.40 2.90 3.79 0.3Q 1.453 0.618 0.527 0.853 
6.50 4.10 3.50 4.54 0.40 1.433 0.631 C.538 Q.854 
5.60 3.20 2.10 3.35 0.30 1.671 0.571 0.375 0.656 
6.20 3.40 1.90 3.42 C.30 1.012 0.548 o. 306 o.ssq 
20.10 14.80 11.30 14.98 0.40 1.342 0.736 0.562 0.764 
20.40 19.40 7.60 14.43 0.30 1.413 0.951 0.373 0.392 
230 
SEC TI ON NUMBER 9.4 
A B C OM RD SPH X y z 
22.eo 21. 40 9.40 16.61 0.50 1.372 0.939 0.412 0.439 
22.eo 13.40 11.co 14.98 0 .40 1. 52 2 0 .588 0.482 0.821 
11.00 11.10 9.10 12.19 0.40 l. 395 0.688 0. 535 0.778 
21.90 13.9C 14.10 16. 2 5 0.30 1.348 0.635 0.644 1.014 
21.40 18.90 16.10 18.67 0.40 1.146 0.883 0.752 0.852 
19.20 16.30 13.90 16.32 0.40 1.176 0.849 0.724 0.853 
10.20 8.20 4.00 6.94 c.20 1.469 0.804 0.392 0.488 
10.50 7.50 4.80 7. 23 0.30 1.452 C.714 0.457 0.640 
13.90 7.30 5.20 a.ca 0.30 1. 720 0.525 0.374 0.712 
16.10 10.50 5.60 9.82 0.30 1.640 0.652 0.348 0.533 
11. 70 7.60 4.40 7.31 0.30 1.600 0.650 0.376 0.579 
11.1c 8.7C 6.20 8.43 o. 20 1.317 0.784 0.559 0.713 
9.60 7.50 4.80 7.02 C.40 1.368 0.781 0.500 0.640 
6.9·o 6.70 2.90 5.12 0.30 1.348 0.971 o. 420 0.433 
7.60 5.50 3.30 5.17 0.30 1.471 0.724 0.434 0.600 
1.00 5.20 2.60 4.56 0.30 1.536 0.743 0.371 o.soo 
6.00 4.90 3.00 4.45 0.30 1.348 0.817 o. 500 0.612 
5.90 4.90 2.30 4.05- 0.30 1.456 0.831 0.390 0.469 
6.70 3.40 2.50 3.85 0.30 1. 741 0.507 0.373 0.735 
8.50 s.1c 2.50 4.77 C.30 1. 783 0.600 0. 294 0.490 
5.00 2.90 3.60 3.74 0.30 1.338 O. 5 BC 0.120 1.241 
5.80 4.80 1.40 3.39 C.30 1. 711 0.828 0.241 0.292 
21.20 20.30 15.80 20.59 0.40 1.321 C.746 0. 581 0.778 
8.40 7.10 5.40 6.85 0.30 1.225 0.845 0.643 0.761 
17.20 15.5C 7. CC: 12.31 C.40 1.397 0.901 C.407 0.452 
21.10 12.60 9.20 13.47 C.40 1. 566 0.597 C.436 C.730 
16.40 12.50 8.30 11.94 0.30 1.374 0.762 0. 506 0.664 
8.90 6.7C 5.6C 6.94 0.40 1.283 o.1s3 C.629 0.836 
24.30 15.40 11.1c 16.07 0.40 1.512 0.634 0.457 0.721 
16.40 lC.10 7.60 lC.80 0.40 1.519 0.616 0 .463 0.752 
1.20 6.30 2.90 5 .C9 0.30 1.416 0.875 C.403 0.460 
10.10 6.10 3.lC 5.76 o. 40 1.754 C.604 0. 307 C.508 
8.7C 6.30 2.50 5.16 0.40 1.688 0.724 0.287 0.397 
18.00 10.40 6.60 10.73 C.30 1.677 0.578 0.367 G.635 
9.30 6.20 4.90 6.56 0.40 1.417 0.667 0.527 C.790 
10.60 9.0C 3.10 6.66 0.4J 1. 591 C.849 C.292 0.344 
6.70 4.70 4.CO 5.01 0.40 1.337 0.701 0.597 0.851 
16.10 12.10 8.40 11. 7 8 0.40 1.366 C:.752 0.522 C.694 
a.10 7.10 5.80 1.10 0.40 1.22s C.816 0.667 0.817 
16. 20 14. 30 7.6C 12.08 0.40 1.342 0.883 0.469 C.531 
4.30 e.10 7.lC 6.43 C.30 0.669 2 .023 1.651 0.816 
a.10 6.50 3.00 5.41 0.30 1.498 0.802 0.370 0.462 
7.5c 4.10 3.00 4.52 0.30 1.660 0.547 0. 400 0.732 
6.6Q 4.00 1.50 3.41 0.30 1.936 0.606 0.227 0.375 
12.60 6.70 5.10 7.55 C.4C 1.669 0.532 0 .405 C.761 
9.90 6.60 2.60 5.54 0.30 1.788 0.667 0. 263 0.394 
4.80 3.40 2.40 3.40 0.30 1.413 0.10a 0.500 0.706 
5.60 4.70 3.60 4.56 0.40 1.228 0.839 0.643 0.766 
12.80 9.10 5.30 8.51 0.40 1.503 0.711 0.414 o. 5 82 






SECTION NUMBER 9.4 
C OM RD SPH X Y Z 
9.40 16.61 a.so 1.312 0.939 0.412 o.439 
·-·-~-
232 
SEC TI CN NUMBER 10.1 
A B C OM RD SPH X V l 
s.oo 7.10 4.00 6.10 0.40 1.311 0.887 o. 500 0.563 
8.30 7.20 5.6C 6.94 0.30 1.195 0.867 0.675 0.11a 
10. 40 5.90 5.00 6. 74 o. 40 1.542 0.567 0.481 0.847 
a.10 6.40 3.60 5.85 ·0.30 1.487 0.736 0.414 0.562 
10.10 6.00 4.40 6.56 0.30 1.631 0.561 0.411 0.733 
15.10 11.50 4.70 9. 35 0.50 l.616 0.162 0.311 0.409 
9.50 8.30 4.30 6.97 0.40 1.362 0.874 0.453 0.518 
7.30 5.60 3.40 5.18 0.50 1.409 o.767 0.466 0.607 
19.80 16.60 15.60 17.24 0.30 1.148 0.838 0.788 0.940 
7.10 3.20 2.30 3.74 0.30 1.899 0.451 0.324 0.719 
9.80 6.7C 5.90 7.29 0.20 1.344 0.684 0 .602 0.881 
6.90 5.50 3.60 5.15 o. 30 1.340 0.191 0.522 0.655 
26.10 12.70 11.80 15.76 0.30 1.657 0.487 0.452 0.929 
15.80 8.10 4.80 8.50 0.20 1.859 0.513 0.304 0.593 
6.40 4.00 3.50 4.47 0.20 1.430 0.625 0.547 0.875 
6.70 6.40 4.50 5.78 0.20 1.159 0.955 0.672 0.703 
5.90 4.20 2.30 3.85 0.30 1.533 0.712 0.390 0.548 
8.70 6.30 3.20 5.60 0.30 1.554 0.724 0.368 0.508 
21.50 12.70 12.60 15.10 0.30 1.424 Q.591 0.586 0.992 
7.00 5.30 3.60 5.11 O. 2G 1.369 0.151 0.514 0.679 
5.20 3.60 3.20 3.91 0.40 1.329 0.692 0.615 0.889 
21.40 12.80 4.40 10.64 0.40 2 .011 0. 598 0. 206 0.344 
12.40 11.40 4.00 8.27 0.40 1.500 Q.919 0.323 0.351 
17.70 13.30 9.00 12.84 0.50 1.378 Q.751 0 .508 0.677 
8.70 5.60 4.00 5.80 0·.4G 1.501 0.644 0.460 0.714 
8.0u 3.40 2.90 4.2 9 0.30 1.865 o.425 0.362 0.853 
6.CO 4.50 2.40 4.02 0.30 1.494 0.750 0.400 0.533 
20.30 14.00 11.40 14.80 0.40 1.372 0.690 o.s62 0.814 
8.60 4.70 3.10 5.00 0.30 1.11q 0.547 0.360 0.660 
6.30 5.20 4.20 5 .16 0.30 1.220 0.825 0.667 0.808 
15.00 6.10 4.90 7.65 c.2-0 1.960 0.407 0.327 0.803 
6.90 s.oo 4.30 5 • .2 9 C.30 1.303 0.125 0.623 0.860 
9.00 6.20 2.60 5. 2 5 0.60 1. 713 0.689 C. 289 0.419 q.so 8.50 3.50 6.63 0.20 1.478 C.867 0.357 0.412 
6.20 5.10 4.40 5.18 0.30 1.197 0.823 0. 710 0.863 
7.80 5.40 3.eo 5.43 0.3C 1.437 0.692 C.487 0.704 
9.30 7.40 2.80 5.78 0.30 1.610 o.796 o. 301 0.378 
13.6() 7.60 5.20 8.13 0.30 1.673 o.559 0.382 0.684 
15.40 9.00 4.00 a.22 0.30 1.875 0.584 0.260 0.444 
14.10 7.60 6.80 9.00 0.40 1.567 0.539 0.482 O.B95 
11. 50 7.90 4.90 7.64 c. 20 l. 506 0.687 0.426 0.620 
12.40 10.30 6.80 9.54 0.30 1. 300 0.831 0.548 0.660 
6.50 5.20 2.80 4.56 0.40 1.426 o.aoo 0.431 0.538 
7.40 4.00 2.90 4.41 0.30 1.678 o .• 541 0.392 0.725 
s.oo 4.30 3.70 5.03 0.30 1.590 0.537 0.462 0.860 
7.30 4.60 2.20 4.20 0.50 1. 740 0.630 0. 30 l 0.478 
10.30 s.oo 2.60 5.98 0 .60 1.121 0.111 o.2s2 0.325 
11.20 9.50 5.10 8.16 0.30 1.373 0.848 C.455 0.537 
12.50 10.20 5.30 a. 10 0.60 1.424 0.816 0.424 0.520 
a.oo 4.60 3.00 4.80 c.20 1.668 Q.575 0.375 0.652 
233 
SEC TI ON NUMBER 10.1 
A B C OM RD SPH )( y z 
6.10 3.20 2.8C 3.80 0.40 l .607 0.525 0.459 C.875 
9.30 3.70 2.50 4.41 0.30 2.101 0.398 o. 269 0.676 
9.30 6.30 4. 0 1J 6.17 0.30 1. 508 C.677 C .430 0.635 
9.90 5.40 3.70 5.83 0.40 1.699 0.545 0.374 0.685 
7,.40 4.70 3.90 5.14 0.30 1.440 0.635 0.527 0.830 
22.10 14.40 11.10 15.23 0.40 1.451 0.652 o. 502 C.771 
14.2C 12.10 7.10 10.86 0.20 1.308 0.894 0.500 0.559 
10.10 8.20 6.60 8.18 0.20 1.235 0.812 0.653 0.805 
11. 80 8.20 7. 30 8.91 0.30 1.325 o. 695 C.619 0.890 
12.20 5.30 3.00 5.79 0.30 2.108 0.434 0.246 0.566 
12.30 1.20 5.30 1.11 0.40 1.583 0.585 0.431 0.736 
11.10 7.40 5.90 7.85 0.30 1.413 0.667 C.532 0.797 
13.60 5.50 3.40 6.34 0.40 2.147 0.404 0. 250 0.618 
9.00 6.80 2.90 5.62 0.40 1.601 o. 756 0.322 0.426 
10.00 5.40 3.70 5.85 0.40 1.111 o. 540 0.370 0.685 
6.50 5.90 3.60 5.17 0.30 1.258 0.908 0.554 0.610 
7.30 6.10 3.80 5.53 0.40 1.320 0.836 0.521 0.623 
11.20 3.10 2.50 4.43 0.30 2.530 0.211 0.223 o. 806 
7.90 5.10 2.10 4. 39 0.40· 1.800 0.646 0.266 0.412 
7.80 4.50 1.40 3.66 0.30 2.130 0.577 0.179 0.311 
s.qo 5.00 2.10 4.30 0.40 1.371 0.847 0.458 0.540 
5.90 3.50 3.20 4.04 0.40 1.459 0.593 0.542 0.914 
5.50 4.40 l.60 3.38 0.30 1.626 c.aoo o. 291 0.364 
5.50 3.7f) 2.60 3.75 0.20 1.465 0.673 0.473 o. 703 
6.10 4.90 1.60 3.63 C.30 1.681 0.803 0. 262 0.327 
4.50 3.50 2.50 3.40 0.30 1.323 0.778 0.556 0.714 
234 
SEC TI ON NUMBER 10.2 
A B C OM RO SPH X y z 
11.30 6.80 4.40 6.97 0.30 1.622 0.602 0.389 0.647 
5.10 4.60 2.10 3.67 0.70 1.391 0.902 0.412 0.457 
4.90 4.60 2.70 3.93 0.30 1.246 0.939 0.551 0.587 
9.40 6.10 3.20 5.68 0.30 1.654 0.649 0.340 0.525 
8.40 4.10 2.50 4.42 0.40 1.902 0.488 o. 298 0.610 
9.40 5.80 3.lC 5.53 0.30 1. 700 0.617 0.330 0.534 
9.40 9.40 3.60 6.83 0.40 1. 377 1.000 0.383 0.383 
10.60 6.50 4.40 6.72 0.50 1.578 0.6-13 0.415 0.677 
17.60 9.20 7.90 10.86 0.30 1.621 0.523 0.449 0.859 
10.60 9.30 6.20 8.49 0.40 1.249 0.877 0.585 0.667 
7.60 5.70 2.40 4.70 0.60 1.616 0.750 0.316 0.421 
7.00 5.00 3.70 5.06 0.30 1.384 0.714 0.529 0.740 
5.10 4.50 3.00 4.10 0.40 1.244 0.882 0.588 0.667 
7.70 3.90 3.00 4.48 0.30 1.718 0.506 o. 390 0.769 
5.70 4.00 2.20 3.69 0.30 1.546 0.102 0.386 0.550 
10.00 7.20 4.60 6.92 0.40 1.445 0.720 0.460 0.639 
8.20 5.90 3.40 5.48 0.40 1.497 0.120 0.415 0.576 
9.10 7.80 2.90 5.90 0.50 1.541 0.857 0.319 0.372 
17.90 15.50 8.90 13.52 0.50 1.324 0.866 0.497 0.574 
12.80 8.20 6.10 8.62 0.20 1.485 0.641 0.477 o.744 
6.20 5.0C 3.70 4.86 0.40 1.276 0.806 0.597 0.740 
14.00 11.40 6.20 9.96 0.40 1.405 C.814 0.443 0.544 
17.90 16. 8.50 13.54 0.60 1.322 0.911 0.475 0.521 
13.00 9. 4.20 7.89 0.50 1.647 C.692 0.323 0.467 
21.20 20.70 12.cc 17.40 0.50 1.219 (;.976 0.566 o. 5 80 
11.60 7.00 3.30 6.45 0.30 1. 799 0.603 0.284 0.4 71 
16.00 11.00 8. oc 11. 21 0.50 1.428 0.688 0. 500 0.727 
7.50 4.90 3.4C 5.00 0.30 1.500 0.653 C.453 o. 694 
s.oc 3.90 2.10 4.38 0.40 1.825 0.487 0.337 0.692 
10.60 5.9C 4.90 6.74 0.50 1.572 0.557 0.462 0. 8 31 
11.40 a.so 3.50 6.97 0.40 1. 635 0.746 0.307 0.412 
7.30 7.30 4.10 6.02 0.40 1.212 1.000 0.562 0.562 
17.90 8.40 5.10 9.15 0.50 1.956 0.469 0.285 0.607 
16.40 9.50 6. BC 10.19 C.40 1.609 0.579 0.415 0.716 
9.10 7.60 4.40 6. 73 0.40 1.353 o. 8 35 C.484 0.579 
14.Cv 7.9C 6.30 8.87 0.40 1.579 o.564 0 .450 0.797 
8.70 7.40 3.lC 5.84 0.20 1.489 0.851 0.356 0.419 
6.60 5.3G 3.50 4.97 0.60 1.329 0.803 0.530 0.660 
11.70 8.20 5.60 8.13 0.20 1.439 0.101 0.479 0.683 
15.90 9.50 5.60 g.46 0.30 1.681 0.597 0.352 o. 5 89 
11.60 7.60 3.60 6.82 o.zc 1.701 0.655 0.310 0.474 
11.70 7.80 4.60 7.49 0.50 1.563 C.667 0.393 0.590 
8.00 6.70 4.20 6.08 0.40 1.315 0.837 o.s2s 0.627 
a.oc 6.70 3.90 5.93 0.30 1.348 0.831 0.487 0.582 
7.20 4.90 3.20 4.83 0.50 1.490 0.681 0.444 0.653 
11.10 10.30 7.90 9.67 0.50 1.148 0.928 0.712 0.767 
12.30 s.20 5.10 8.01 0.40 1.535 C.667 0.415 0.622 
9.50 9.40 3.60 6.85 0.3C 1.387 0.989 o. 379 0.383 
13.20 7.40 6.30 8.51 0.30 1.552 0.561 0.477 0.851 
14.80 11.00 5.10 9.40 0.30 1. 575 0.743 0.345 0.464 
235 
SEC TI ON NUMBER · 10.2 
A B C OM RO SPH X V l 
12.50 6.80 4.50 7.26 0.50 1.722 0.544 0.360 Q.662 
6.10 4.10 .3.20 4.31 ().30 1.415 C.672 0.525 c. 780 
10.00 5.10 4.30 6.03 0.30 1.658 0.510 0.430 0.843 
16.20 14.90 1.00 lt.91 0.50 1.360 0.920 0 .432 o. 4 70 
1a.10 11.90 8.30 12.27 0.40 1. 524 0.636 0.444 0.697 
20.60 15.40 12.70 15.91 0.50 1.295 0.748 0.617 0.825 
8.70 6.30 5.50 6.71 0.60 1.298 0.124 0.632 0.873 
11.oc 6.90 6.80 8.02 0.30 1.371 0.627 0.618 0.986 
6.20 3.90 2.20 3.76 0.30 1.649 0.629 0.355 0.564 
6.10 4.20 2.50 4.00 0.40 1.525 0.689 0.410 0.595 
6.70 4.10 2.20 3.92 0.30 1. 707 0.612 0.328 0.537 
6.30 4.0G 2.50 3.98 0.30 1.583 0.635 0.397 0.625 
23.00 18.80 12.60 17.60 0.40 1.307 0.817 0.548 0.670 
30.50 23.10 13.60 21.2 4 0.40 1.436 0.757 0.446 0. 5 8'9 
21.50 19.10 11.10 16.58 0.50 1.297 0.888 0.516 o. 5 81 
236 
SEC TI CN NUMBER 10.3 
A B C OM RD SPH X 
y z 
7.00 4.40 4.20 5.06 0.40 1.384 C.629 0.600 0.955 
6.90 3.7C 2.20 3.83 0.40 1.002 0.536 0.319 o.595 
-0.00 6.10 2.20 5.12 0.40 1.953 0.610 0.220 o. 361 
:110. 40 4.60 3.70 5.61 G.30 1.852 0.442 0.356 0.804 
'llt.90 7.60 5.00 7.68 0.40 1.550 0.639 o.420 Q.658 
a. 80 8.50 5.70 7.53 0.40 1.169 0.966 0.648 0.671 
9.50 4.80 3.3C 5.32 0.30 1. 786 0.505 0.347 0.687 
5. 80 4.50 3.60 4.55 0.30 1.276 0. 776 0.621 0.800 
a.10 6.7C 4.30 6. 31 0.40 1.380 0.110 0.494 0.642 
0.60 12. 80 5.60 11.39 0.60 1.809 0.621 0.212 o.437 
\6.30 4.30 4.30 4.88 0.50 1.290 0.683 0.683 1.000 
5,.10 4.40 4.00 4.48 0.40 1.139 C.863 0.784 C.909 
10.90 7.70 3.50 6.65 Q.40 1. 640 0.706 0.321 0.455 
6.40 6.10 2.90 4.84 0.50 1.323 0.953 0.453 0.4 75 
8 .• 20 6.80 3.CO 5.51 o.so 1.488 0.829 0.366 0.441 
,2 a. 10 5.3C 4.10 5.74 0.40 1.516 0.609 0.471 c.114 
9.10 5.40 4.30 5.96 0.40 1.528 0.593 0.473 0.796 
8.30 6.10 5.70 6.61 C.30 1.256 c.735 0.687 0.934 
21.20 8.60 6.8C 10.74 0.50 1.973 0.406 0.321 0.191 
14.00 10.00 6.80 9.84 0.50 1.423 0.114 0.486 0.680 
16.30 8.90 7.80 10.42 C.40 1.564 o.546 0.479 0.876 
10.50 7.00 3.40 6.30 0.40 1.667 0.667 0.324 0.486 
8.60 6.50 4.90 6.49 0.30 1. 324 o. 756 0.570 0.754 
.10. 80 5.10 4.60 6.33 0.40 1. 707 0.472 0.426 C.902 
6.00 3.50 2.70 3.84 0.30 1. 562 o.583 0.450 0.771 
18.30 10.20 8.10 11.48 0.30 1. 594 0.557 C.443 0.794 
17.70 11.80 7.10 11.40 0.50 1.552 0.667 0.401 0.602 
7.40 2.80 1.60 3. 21 0.20 2.304 C.378 0. 216 0.571 
7.60 5.00 2.4C 4.50 0.40 1.688 0.658 0.316 0.480 
4.80 14.20 9. 20 12.46 C.30 1.188 0.959 0.622 o.648 
5.80 4.40 3.00 4. 2 5 C.30 1.366 o.759 0.517 0.682 
13.90 7.70 5.00 8.12 0.40 1.712 o.554 0.360 CJ.649 
9.60 6.60 5.80 7.16 0.30 1.340 Q.687 0.604 0.879 
7.30 4.10 3.lC 4.53 C.40 1.613 0.562 0.425 o. 756 
11. 30 4.70 3.50 5.71 C.30 1.980 0.416 0.310 0.745 
5.10 4.40 2.50 3 .. 83 0.30 1.332 o. 863 0.490 0.568 
· a. 10 4.30 2.30 4.41 Q.40 1. 971 0.494 o.264 0.535 
6.60 6.00 4.60 5.67 0.40 1.164 C.909 0.697 o.767 
9.oo 4.2/J 2.70 4.67 0.30 1.926 o.467 0.300 0.643 
1.00 5.70 3.60 5.24 0.40 1.337 C.814 o.514 0.632 
6.60 13.40 5.80 10.89 0.30 1.525 C.807 o.349 0.433 
0.30 6.70 4.00 6.51 0.50 l.582 0.650 0.388 C.597 
8.30 a.oo 4.80 6.83 0.50 1.215 0.964 Q.578 Q.600 
4.50 11.70 5. 80 9.95 C.40 1.458 0.001 0.400 0.496 
s.oo 21.00 10.60 19.82 a.so 1. 766 0.600 0.303 o. 505 
2.10 6.80 3.80 6.90 0.40 1.841 Q.535 0.299 o.559 
1.30 5.40 3.30 5.86 0.30 1.928 Q.478 0. 292 0.611 
8.90 a.10 4.6G 6.92 0.40 1.286 0.910 o.s11 0.568 1.10 4.oo 2.40 4.20 0.30 1.835 o.519 0.312 0.600 
1.20 4.oo 1.90 3.80 0.50 1.896 0.556 o. 264 C.475 
237 
SEC TI ON NUMBER 10.3 
B C OM RD $PH X y l 
7.40 6.30 2.60 4.95 C.40 1.495 0.851 0.351 C.413 
,o. 20 9.40 3.70 7.08 0.40 1.441 0.922 0.363 0.394 
6.50 4.70 3.50 4.75 0.30 1.369 0.723 0.538 0.745 
o.oo 6.50 4.70 6.73 0.30 1.485 0.650 0.470 0.723 
2.00 5.90 5.50 7.30 0.30 1.643 0.492 0.458 0.932 
t.40 11.90 8.40 12.88 0.40 1.661 0.556 0.393 0.106 
\2. 70 9.00 5. 30 8.46 0.30 1.501 0.709 0.417 0. 5 89 
Q.60 5.90 5.10 6.83 0.30 1.551 0.557 0.481 0.864 
, 6.80 3.30 2.00 3.55 0.50 1.913 0.485 0.294 0.606 
.,..,, 
--8.40 7.60 3.70 6.18 0.30 1.359 0.905 0.440 0.487 lliPII, 
-12.10 5.40 3.80 6.39 0.40 1.988 0.425 o. 299 C.704 ~ 6.60 4.40 3.90 4.84 c.20 1.364 0.667 0.591 0.886 
-·1.10 5.20 3.00 4.93 o.so l.561 0.675 0.390 0.577 
}9.70 13.3C 10.10 13.83 0.40 l.424 0.675 0.513 c.1sg 5 8.30 7.90 5.90 7.29 0.40 1.139 0.952 C.711 0.747 










SEC TI CN NUMBER 10.4 
A B C OM RD SPH X y z 
7.00 5.30 3.70 5.16 0.40 1.357 0.757 o. 529 0.698 
12.sc 7.10 5.60 7.98 0.40 1.603 0.555 0.437 C.789 
7.90 4.10 2.90 4.55 0.30 1. 738 o. 519 o.367 0.707 
11.so 9.00 5.10 8.08 0.40 1.423 0.783 0.443 C.567 
7.60 5.30 4.00 5.44 0.40 1.397 0.697 0.526 0.755 
11.40 9.00 7.40 9.12 0.30 1.250 0.789 0.649 0.822 
14.70 10.40 7.40 10.42 0.30 1.411 0.707 0.503 0.112 
8.90 6.60 5.40 6.82 0.40 1.305 0.742 0.607 0.818 
15.10 11.30 4.40 9.09 0.30 1.661 0.748 0.291 0.389 
17.40 10.20 6.60 10.54 0.30 1.651 0.586 o. 379 0.647 
6.60 5.40 4.50 5.43 0.30 1.215 0.818 C.682 0.833 
19.10 11.40 9.10 12.56 0.30 1.s21 0.597 0.476 0.798 
1.10 5.90 5.60 6.34 0.30 1.215 0.766 0.727 0.949 
11.60 7.90 5.50 7.96 0.4c, 1.456 0.681 0.474 0.696 
6.20 3.70 2.50 3.86 Q.30 1.608 0.597 0 .403 0.676 
14.30 10.10 7.90 10.45 0.40 1.368 0.706 0.552 0.782 
18.60 10.90 5.00 10.05 0.30 1.852 o. 586 o. 269 0.459 
11.90 9.C0 6.20 8.72 0.30 1.364 0.756 0.521 0.689 
8.50 1.10 5.00 6.99 0.30 1.233 0.906 0.588 0.649 
11.60 7.00 3.10 6.31 0.40 1.837 0.603 0. 267 0.443 
20.5c 12.00 8.80 12.94 0.30 1.585 0.585 0.429 0.733 
13.30 10.10 7.60 10.07 Q.30 .1.321 0.759 0.571 0.752 
11.sc 7.90 4.60 7.54 0.30 1.565 0.669 0.390 0.582 
7.40 4.70 4.50 5.39 0.30 1.373 0.635 0.608 0.957 
6.80 4.80 3.10 4.66 0.30 1.459 0.706 0.456 0.646 
9.40 4.70 3.90 5.56 C.30 1.689 0.500 0.415 o. 8 30 
6.30 5.60 3.90 5.16 0.30 1.220 0.889 0.619 0.696 
7.80 3.90 2.90 4.45 0.40 1.752 0.500 0.372 0.744 
6.40 3.40 2.00 3.52 0.30 1.819 0.531 0.313 o. 588 
6.10 2.70 2.10 3.26 0.30 1. 872 0.443 0.344 0.778 
4.40 3.40 2.40 3.30 0.30 1.334 0.773 o.545 0.706 
6.20 4.0C 3.60 4.47 0.3C, l.387 0.645 0.581 C.90C 
7.5~ 3.70 2.10 3.88 0.30 1.934 C.493 0.280 0.568 
4.7C 3.30 2.40 3.34 0.30 1.408 0.702 0.511 0.727 
6.00 3.90 3.10 4.17 0.30 1.439 0.650 0.517 0.795 
6.70 4.20 2. 20 3.96 0.30 1.694 0.627 0.328 0.524 
4.60 3.80 2.20 3.38 0.30 1.363 0.826 C.478 0.579 
12.50 12.40 6.40 9.97 0.30 1.253 0.992 o.s12 0.516 
9.40 6.10 4.80 6.50 0.30 1.445 0.649 o.511 0.787 
13.50 7.50 3.90 7.34 0.30 1.840 0.556 o. 289 0.520 
6.60 4.60 3.CO 4.5C 0.40 1.467 0.697 o.455 0.652 
21.80 19.00 12.40 17.25 Q.40 1.264 0.872 o.569 0.653 
16.50 10.ao 7.00 10.76 C.30 1. 533 0.655 Q.424 0.648 
11.70 5.00 4.40 6.36 0.30 1.839 0.427 Q.376 0.880 
11. 40 8.20 6.00 8.2 5 0.30 1.382 0.719 o.s26 c. 732 
11.20 10.80 6.00 8.99 0.40 1.246 0.964 o.536 0.556 
9.7C 7.80 5.60 7.51 0.30 1.291 0.804 0.577 0.718 
13.50 9.40 7.90 10.01 0.30 1.349 0.696 Q.585 0.840 
11.90 9.00 6. 20 8. 72 Q.30 1.364 0.756 o.s21 0.689 
10.00 9.40 4.40 7.45 0.30 1. 342 Q.940 0.440 C.468 
239 
SEC TI CN NUMBER · 10.4 
A B C OM RD SPH X y z 
7.00 5.80 5.00 5.88 0.30 1.191 0.829 0.714 0.862 14.70 9.10 4.10 8.19 0.30 1. 796 0.619 0.279 0.451 
26. 20 23.20 16.40 21.52 0.30 1.211 0.885 0.626 0.707 
21.20 18.70 14.60 19.51 0.40 1.394 C.687 0.537 0.781 
21.50 14.10 9.60 14.28 0.40 1.506 C.656 0.447 0.681 6.50 4.00 2.10 4.13 0.30 1.576 0.615 0.415 0.675 
10.00 4.90 2.20 4.76 0.40 2.101 0.490 o. 220 0.449 
5.80 4.3C 2.20 3.80 0.30 1.526 0.741 0.379 0.512 
5.20 3.80 3.20 3.98 0.30 1.305 0.731 0.615 0.842 
4.90 4.50 3.00 4.04 0.30 1.212 0.918 0.612 0.667 
6.10 4.50 2.50 4.09 0.3C 1.490 0.738 C.410 0.556 
22.ao 16.80 15.30 18.03 0.40 1.265 0.737 0.671 0.911 
14.10 9.10 6.30 9~32 0.30 1.514 0.645 0.447 0.692 
8. 50 7.10 3.9C 6.17 0.40 1.377 0.835 0.459 0.549 
8.60 5.90 3.80 5.78 0.30 1.489 0.686 0.442 0.644 
1.00 6.10 5.20 6.06 0440 1.156 0.871 0.743 0.852 
8.50 7.20 5.60 7.00 0.40 1.215 0.847 0.659 0.778 
16.10 9.50 5.40 9.38 0.40 1. 716 0.590 0.335 0.568 
17.90 9.90 5.50 9.91 0.40 1. 805 0.553 0.307 0.556 
9.90 7.20 3.20 6.11 0.30 1.620 c.121 0.323 C.444 
9.50 7.10 5.20 7.05 0.30 1.347 0.747 0.547 0.732 
11.40 7.40 4.50 7.24 0.30 1.574 0.649 0.395 0.608 
25.20 19.00 16.00 19.71 0.40 1.278 0.754 0.635 0.842 
1 7". 60 11.00 6.90 11.01 0.40 1.598 0.625 0.392 0.627 
22.30 14.50 6.Gv 12.4 7 0.30 l. 788 0.650 0.269 0.414 
18.50 9.70 7.30 10.94 C.40 1.691 0.524 0.395 0.753 
22.20 10.40 9.40 12.95 0.30 1.715 0.468 0.423 0.904 
17.6C 9.40 10.10 11.87 0.40 1.483 0.534 0.574 1.074 
17.10 11.80 5.80 10.54 0.40 1.623 0.690 0.339 0.492 
10.90 5.80 s.10 6.86 0.30 1. 590 0.532 0.468 0.879 
1.20 7.00 4.30 6.01 0.40 1.199 0.972 0.597 0.614 
11.80 8.50 6.10 8.49 0.40 1.390 0.720 0.517 0.71B 
11.60 7.CO 4.80 7.30 0.40 1.588 0.603 0.414 0.686 
8.30 8.lC 4.80 6.86 0.30 1.210 0.976 0.578 0.593 
8.90 7.00 4.60 6.59 0.30 1.350 0.787 0.517 0.657 
8.70 4.80 2.70 4.83 0.30 1.so1 0.552 0.310 0.563 
12.60 5.10 2.90 5.71 0.30 2.206 0.405 0.230 0.569 
7.00 4.60 2.40 4.26 0.30 1.643 0.657 0.343 0.522 
7.50 6.80 2.30 4.90 0.30 1.532 0.907 0.307 0.338 
6.70 5.90 2.30 4.50 0.30 1.490 0.881 0.343 0.390 
s.10 4.90 3.60 5.23 0.30 1.549 0.605 0.444 0.735 
8.90 5.60 4.00 5.84 0.30 1.524 o. 629 0.449 0.714 
1.00 5.00 1.90 4.05 0.30 1.728 0.714 0.211 0.380 
6.10 3.90 2.90 4.10 C.30 1.487 0.639 0.475 0.744 
1.20 4.00 3.20 4.52 0.30 1.594 o. 556 0.444 0.800 
6.60 4.90 2.90 4.54 0.30 1.453 0.742 0.439 0.592 
240 
SEC TI CN NUMBER 11.1 
A 8 C DM RD SPH X y z 
28.70 17.80 10.80 17.67 0.40 1.624 0.620 0.376 0.6 7 
24.00 16.70 10.40 16.09 0.30 1.491 0.696 0.433 0.6 3 
13.80 lC.60 1.10 10.40 0.40 1.326 0.768 0.558 0.7 6 
7.70 8. 30 2.30 5. 28 0.40 1.459 1.078 0.299 0.2 7 
7,. 30 4.10 2.10 3.98 0.30 1.836 0.562 0.288 0.512 
9.10 6.30 4.70 6.46 0.30 l.409 0.692 0. 516 0.7 6 
9.50 6.40 4.40 6.44 0.20 1.474 0.674 0.463 0.687 
13.00 7.60 5.70 8.26 0.50 1.574 0.585 0.438 0.75 
11.so 1c.20 5. 20 8.48 0.50 1.356 0.887 0.452 0.51 
7.80 6.80 5.60 6.67 0.20 1.169 0.872 0.718 0.82 
17.60 a.10 7.10 10.28 0.30 1.712 0.494 0.403 0.81 
22.90 16.60 11.90 16.54 0.30 1.385 0.725 0.520 0.71 
1.00 5.70 4.30 5.56 0.30 1.260 0.814 0.614 0.75 
9.60 6.20 4.30 6.35 0.40 1.512 0.646 0.448 0.69 
11.10 8.50 3.20 6.83 0.30 1. 7·14 o. 726 0.274 0.37 
21.90 12.10 a.20 12.95 0.30 1.691 0.553 0.374 0.67 
15.00 4.10 2.60 5.43 0.40 2.764 0.273 0.173 0.63 
7.50 4.90 3.80 5.19 0.50 1.446 0.653 0.507 0.11 
8.70 3.40 2.00 4.36 0.30 1.996 0.391 0.322 0.82 
14.lC lC.70 4.50 8.79 0.30 1.604 0.759 0.319 0.42 
6.30 4.60 4.50 5.07 0.30 1.242 0.730 0.714 0.97 
. 1. 30 4.50 3.20 4.72 0.30 1.547 0.616 0.438 0.71 
7.60 6.00 1.60 4.18 0.40 1.819 0.789 0.211 0.26 
1. 1(J 3.50 3.00 4.32 0.40 1.781 0.455 C.390 0.85 
9.00 8.10 4.70 7.00 0.40 1.286 C.900 0.522 0.580 
10.70 5.00 3.40 5.67 C.30 1.888 0.467 0.318 0.680 
8.80 6.20 4.40 6.22 0.60 1.416 0.705 o.soo 0.110 
13.10 6.80 4.9G 7.59 C.40 1.727 0.519 0.374 0.121 
10.00 7.70 3.90 6.70 o.so 1.493 o. 77( 0.390 0.506 
19.70 11.20 11.1c 13.48 0.40 1.461 0.569 0.563 0.991 
6.60 3.20 3.10 4.()3 0.40 1.638 0.485 0.470 0.969 
6.20 4.30 2.00 3.76 0.40 1.647 0.694 0.323 0.465 
5.10 4.70 3.30 4.29 0.20 1.188 0.922 0.647 0.102 
12.90 8.50 6.60 8.98 0.40 1.437 C.659 0.512 0.776 
12.50 5.70 5.60 7 .36 0.50 1.698 0.456 0.448 0.982 
11. 50 9.80 7.50 9.46 0.30 1.216 0.852 0.652 0.765 
6.70 4.60 3.20 4.62 0.50 1.450 0.687 0.478 0.6q6 
18.10 9.40 7.80 10.99 0.40 l.647 0.51g 0.431 0.830 
8.30 5.70 5.40 6.35 0.50 1.308 0.687 Q.651 0.947 
6.00 5.80 3.10 4.76 0.30 1.260 0.967 0.517 0.534 
a.so 8.00 4.30 6.71 0.30 1.311 0.909 0.489 0.537 
9.30 6.40 3.60 5.98 0.40 1.554 0.688 0.387 0.562 
6.60 4.60 1.90 3.86 0.30 1. 708 0.697 0. 288 0.413 
5.30 4.00 2.30 3.65 0.60 1.451 o. 755 0.434 0.575 
4.80 4.20 2.70 3.79 0.40 1.267 0.875 0.563 0.643 
6.60 5.20 2.00 4.09 0.30 1.612 o.1sa o. 303 0.385 
9.30 9.10 7.60 8.63 0.40 1.077 o. 978 0.817 0.835 
6.70 6.00 3.00 4.94 0.40 1.356 0.896 0.448 0.500 
36. 6()- 25.90 21.30 27.2 3 0.40 1. 344 0.708 0.582 0.822 
7.30 5.00 3.50 5.04 0.30 1.449 0.685 0.479 0.700 
241 
SEC TI ON NUMBER 11.1 
A B C OM RO SPH X y z 
s.oo 4.40 0.90 2.1i 0.20 1.848 0.880 0 .180 0.205 
1.20 5.10 3.BC 5.19 0.30 1.388 0.708 0.528 0.745 
11.20 7.80 4.30 1.22 0.30 1.552 0.696 0.384 0.551 
8.80 1.00 3.60 6.05 0.40 1.454 0.795 0.409 0.514 
9.30 8.30 4.40 6.98 0.40 1.333 0.892 0.473 0.530 
12.10 9.00 5.60 8.48 0.40 l.427 0.744 0.463 C.622 
13.10 11.10 10.00 11.33 0.30 1.156 0. 84 7 0. 76 3 0.901 
10.30 5.60 5.00 6.61 0.40· 1.559 0.544 0.485 0.893 
5.50 4.60 3.00 4. 2 3 Q.40 1.299 0.836 0.545 0.652 
8.40 6.00 4.00 5.86 0.40 1.433 0.714 0.476 0.667 
14.30 11.20 7.80 10.77 0.30 1.328 0.783 0.545 0.696 
11.70 7.90 3.80 7.06 0.30 1.658 0.675 0.325 0.481 
22.30 15.70 1.10 13. 55 0.50 1.646 0.704 0.318 0.452 
8.10 4.40 3.40 4.95 0.40 1.637 0.543 0.420 0.773 
10.10 5.90 3.sc 6.10 0.40 1.657 0.584 C.376 0.644 
s. 10 4.30 3. 10 4.08 0.30 1.250 0.843 0.608 C.721 
16.60 11.60 6.70 10.89 0.30 1.525 0.699 0 .404 C.578 
17.70 14.20 9.10 13.18 0.50 1.343 0.802 0.514 0.641 
5.50 3.50 1.90 3.32 0.40 1.657 C.636 0.345 0.543 
7.40 3.7C 2.50 4.09 0.60 1.809 0.500 0.338 0.676 
10.9C 6.70 4.40 6.85 0.30 1.591 0.615 0.404 0.657 
26.40 18.50 11.60 17.83 C.30 1.481 0.701 0.439 0.627 
4.80 3.80 2.20 3.42 0.40 1.402 0.792 0.458 0.579 
31.30 22.70 18.10 23.43 0.40 1.336 0.725 C.578 0.797 
242 
SEC TI GN NUMBER· 11.2 
A 8 C OM RD $PH X y z 
12.00 4.90 3.20 5.73 0.40 2.094 C.408 o. 267 0.653 
5.60 4.70 3.20 4. 38 0.30 1.278 0.839 0.571 0.681 
5.60 4.00 2.40 3.77 0.60 1.484 0.714 0. 429 0.600 
8.60 6.00 4.40 6.10 0.50 1.410 0.698 0.512 0.733 
6.80 3.80 2.20 ·3. 85 0.50 1.768 0.559 0.324 0.579 
9.30 7.50 4.60 6.85 0.50 1.358 0.806 0.495 0.613 
a.so 3.40 2.20 4.04 0.40 2.179 0.386 C.250 0.647 
4.80 3.50 2.10 3.57 0.40 1.346 0.729 0. 563 0.771 
10.10 7.40 3.90 6.63 0.40 1.523 0.733 0.386 0.527 
6. 10 4.00 3. 70 4.49 0.30 1.360 0.656 0.6C7 o.<ns 
6.60 5.40 4.40 5.39 0.20 l.224 0.818 0.667 0.815 
5.40 3.40 2.90 3.76 0.40 1.435 0.630 0.537 0.8 53 
5.50 3.70 3.50 4.15 0.50 1.327 0.673 0.636 0.946 
11.20 5.50 3.90 6.22 0.40 1.002 0.491 0.348 0.709 
6.50 4.80 3.40 4.73 0.20 1.373 0.738 0.523 C.708 
4.60 3.60 3.30 3.79 0.30 1.212 0.783 0.717 0.917 
10.31) 4.80 2.10 5.11 0.30 2.015 G.466 o. 262 0.563 
12.00 10.80 6.80 9.59 0.40 1.252 0.900 0.567 0.630 
10.10 9.60 3.60 7.04 0.50 1.434 0.950 0. 356 0.375 
17.20 11.60 5.40 10.2 5 0.50 1.678 0.674 0.314 C.466 
s.qo 4.60 2.40 4.02 0.20 1.466 0.780 0.407 0.522 
9.40 9.00 3.60 6.73 0.40 1.3g7 0.957 0.383 0.400 
15.40 13.30 8.10 11.84 0.40 1. 301 0.864 0.526 0.609 
7.90 5.30 2.90 4.95 0.30 1.595 0.671 0.367 0.547 
21.90 14.90 7.C:O 13.17 0.40 l.663 0.680 0.320 C,.470 
10.60 4.70 2.90 5. 25 0.30 2.020 0.443 C. 274 C.617 
16.50 5.80 5.10 7.87 0.40 2.096 0.352 Ci. 309 0.879 
10.50 5.80 5.30 6.86 o.so 1.531 0.552 0. 505 o.g14 
16.70 7.50 9.30 10.52 0 .. 40 1.587 0.449 0.557 1.240 
20.70 17.70 11.00 15.91 o.so 1. 301 0.855 C.531 0.621 
20. 20 17.50 14.50 17.24 0.50 1.112 0.866 0.718 0.829 
9.50 7.50 3.20 6.11 0.40 1.555 Q.789 0.337 0.427 
14.4() 9.40 4.80 8.66 0.50 1.663 0.653 0.333 0.511 
8.60 6.40 3.40 5.72 0.40 1. 504 0.744 0.395 0.531 
7.90 6.60 3.40 5.62 o.so 1.406 0.835 0.430 0.515 
13.20 7.00 5.90 8.1 7 0.30 l.616 0.530 0.447 0.843 
13.20 8.10 3.80 7.41 0.60 1.782 0.614 0.288 0.469 
13.9C 10.no 5.60 9.20 0.40 1.s11 0.719 0 .403 0.560 
a.10 6.50 4.60 6.2 3 0.30 1.299 0.802 0.568 C.708 
8.80 6.60 2.70 5.39 0.40 1.632 0.750 o. 307 0.409 
14.40 12.00 6.90 10.60 0.40 1.358 0.833 0.479 0.575 
1.10 5.00 2.90 4.69 0.60 1.515 0.704 0.408 0.580 
14.70 9.40 7.30 10.03 0.60 1.466 0.639 0.497 0.777 
9.00 6.00 4.60 6.29 0.50 1.432 0.667 0.511 0.767 
6.10 5.6C 3.90 5.11 0.40 1.194 0.918 0.639 0.696 
7.80 7.20 4.20 6 .18 0.4C 1.262 0.923 0.538 0.583 
10.80 10.70 8.3G 9.86 0.40 1.095 0.991 0.769 0.776 
6.20 4.80 3 .. 20 4.57 0.40 1.358 0.774 0.516 0.667 
8.90 6.30 2.90 5.46 0.30 1.631 0.708 0.326 0.460 
12.70 9.50 6.30 9.13 0.40 1.392 o. 748 0.496 0.663 
243 
SEC TI CN NUMBER 11.2 
A B C OM RD SPH X 
y z 
13.70 8.40 6.2C 8.94 0.40 1.533 0.613 0.453 o.738 
16.30 12.so 6.00 10. 69 a.so 1. 524 0.767 0.368 0.480 
5.40 5.40 2.10 3.94 0.40 l.37C 1.000 0.389 C.389 
6.40 5.80 3.70 5.16 0.40 1.240 0.906 0.578 0.638 
1.20 6.40 3.80 5. 59 0.40 1.287 0.889 0.528 0.594 
6.70 4.40 2.60 4.25 0.40 1.577 0.657 0. 388 0.591 
23.80 16.60 11.90 16.75 0.30 1.421 0.697 o.soo 0.717 
15.10 12.80 5.60 10.27 0.40 1.471 0.848 0 .. 371 0.437 
a.10 4.60 3.40 5.02 0.40 1.613 0.568 0.420 0.739 
--.. 
~ 
11.40 9.30 5.50 8.35 0.40 1.365 0.816 0.482 0. 591 ~ 
12.40 7.50 6.00 8.23 0.50 1. 506 0.605 0.484 o.aoo ~ 
7.50 5.20 4.00 5.38 0.40 1.393 0.693 0.533 0.769 ~ 
11.20 9.70 5.30 8.32 0.30 1.346 0.866 0.473 o.546 
8.00 6.60 3.4C 5.64 0.40 1.418 0.825 o. 425 0. 515 
-6.80 3.40 2.10 3.65 0.30 1. 864 0.500 0.309 0.618 =; 
5.90 5.50 3.30 4.75 0.50 1.242 0.932 0.559 0.600 
1.1c 6.10 2. ao· 5.09 0.20 1.s14 o.792 0.364 0.459 
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SEC TI CN NUMBER 11.3 
f.i B C OM RD SPH X y z 
13.30 11.30 6.30 9.82 o. 40 1.354 0.850 0.474 0.558 
10.30 10.20 4.50 7.79 0.50 1.322 0.990 0.437 0.441 
13.30 9.40 6.80 9.47 0.30 1.404 0.707 0.511 0.723 
14.40 11.10 6.40 10.oa 0.30 1.429 0.111 0.444 0.577 
4.90 4.70 2.60 3.91 0.40 1.252 0.959 0.531 0.553 
5.40 4.60 3.80 4.55 0.30 1.186 0.852 a. 104 C.826 
a.so 4.20 3.20 4.85 0.30 1. 752 0.494 0.376 0.762 
14.10 7.40 4.60 7.83 0.20 1.801 o.s 25 0.326 0.622 
7.10 5.30 3.10 4.89 0.30 1.453 0.746 0.437 0.585 -..,,. 
-" 10.10 6.90 4.10 6.59 0.40 1.533 0.683 0.406 0.594 2". 16.80 12.oc 7. 50 11.48 0.40 1.464 0.714 0.446 0.625 ....... ,. 
9.70 8.70 4.20 7.08 0.30 1.371 0.897 0.433 0.483 
-= 9.30 4.90 4.60 5.94 o. 20 l.566 0.527 0.495 0.939 
9.60 6.80 5.7(1 7 .19 C.40 1.335 0.708 o. 594 0.838 
-· 
a.10 7.90 1.20 7.91 0.30 1.100 0.908 0.828 0.911 
-·· 14.10 8.80 4.10 7.98 0.40 1. 766 0.624 0.291 0.466 
111.,..,, 
10.70 8.80 3.20 6.70 0.30 1.596 0.822 0.299 0.364 
24.0C 14.50 12.40 16.28 0.40 1.474 0.604 0.517 0.855 ;a 
8. 7C 5.3C 3.10 5.23 0.40 1.664 0.609 0. 356 c. 5 85 
·C:" 4.70 3.90 2.10 3.67 0.20 1.280 0.830 0.574 0.692 ' 1111 •• 9.70 7. SC 3.2C 6.23 0.30 1.556 0.804 0.330 0.410 
:'~'"" 10.1c 8.90 3. 90 7.19 o. 20 1.489 0.832 0.364 0.438 1'.li.,., ... 
'! t:11111:~ : 1.10 5.10 3.00 4.90 0.40 1.571 0.662 0.390 C .5 88 ·w·1· ~· 
8. 30 4.50 2.20 4.35 0.20 1.909 C.542 0.265 0.489 ::1:·~lil'J:, 
"""''··-~ 10.90 9.50 5.90 8.49 0.40 1.285 0.872 o. 541 0.621 1{ • 
7.80 4.80 3.00 4.92 0.20 1.617 0.615 0.385 0.625 .. r~ 
8.10 3.80 3.10 4.57 0.30 1. 773 0.469 0.383 0.816 
-111fflli 
9.30 4.20 3.50 5.15 0.30 1. 805 0.452 0.376 0.833 C:J 15.00 11.40 10.oc 11.96 0.40 1.254 0.760 0.667 0.877 '. •=r 5.80 3.20 2.80 3.73 0.20 1.554 0.552 0.493 0.875 '. - '' 
·-= B.00 5.90 3.80 5.64 0.50 1.419 0.737 0.475 0.644 l:rm'1. 7.80 6.40 4.90 6.25 0.30 1.247 0.821 0.628 0.766 
10.30 6.60 4.40 6. 69 0.40 1. 540 0.641 o. 427 C.667 
"Pi ' 4.70 4.10 1.90 3.32 0.30 1.415 0.872 0.404 C.463 
~C.,,' ~. 1.10 5.20 3.50 5.06 0.30 1.404 0.132 0.493 0.673 
8.90 6.60 6.00 7.06 o.so 1.260 0.742 0.674 0.909 
6.50 4.90 1. 60 3.71 0.30 l. 753 0.754 0.246 0.327 
12.20 6.70 4.90 7.37 c. 30 1.655 0.549 0.402 o.731 
8.10 7.80 6.60 7.47 0.40 1.084 0.963 Q.815 0.846 
9.30 7.90 6.GC 7.61 0.40 1.222 0.849 0.645 0.759 
16.30 15.10 7.80 12.43 0.30 l.311 0.926 0.479 0.517 
14.30 7.20 4.40 7.6 8 0.30 1.862 0.503 C .308 0.611 
10.30 6.5C 3.60 6.22 C.50 1.655 0 .631 0.350 C.554 
16.90 8.90 8.50 10.85 0.30 1.557 C.527 0. 503 0.955 
12.00 7.30 5.70 7.93 0.30 1.513 0.608 0.475 0.781 
13.40 a.so 5.80 8. 71 0.40 1.539 0.634 0.433 0.682 
15.10 a.so 7.50 9.99 0.60 1.512 o.583 0.497 0.852 
15.40 11.30 7.40 10.88 0.30 1.416 0.734 0.481 0.655 
21.20 12.80 12.00 14.82 0.40 1.430 0.604 0. 566 0.938 
10.60 1.20 5.00 7.25 0.30 1.461 0.679 0.472 0.694 
< 
245 
SEC TI ON NUMBER 11.3 
A B C OM RO SPH X V z 
11.ao 9.50 4.60 s.02 0.40 1.472 0.805 o. 390 0.484 
13.70 9.70 5.40 8.95 0.40 1.530 0.708 0.394 0.557 
32.50 19.60 16. 20 21.77 0.40 l.493 0.603 0.498 0.827 
33.50 20.60 13.20 20.88 o.4u 1.604 C.615 0.394 0.641 
'i:46 
SEC TI ON NUMBER 11.4 
A B C OM RO SPH X y z 
7.40 4.90 3.20 4.88 c.20 1.517 0.662 0.432 0.653 
7.80 3.8,J 3.10 4.51 0.30 1.729 0.487 0 .397 0.816 
7.40 3.60 2.40 4.00 0.30 1.851 0.486 0.324 0.667 
a.so 7.80 6.10 7.40 0.30 1.149 0.918 0.718 0.782 
1.ao 4.10 3.30 4.73 0.30 1.651 0.526 0.423 0.805 
5.50 4.50 3.30 4.34 0.30 1.268 0.818 0.600 0.733 
12.20 4.80 3.80 6.06 0.40 2.013 0.393 0.311 0.792 
10.20 7.90 6.50 8.06 0.40 1.265 0.775 0.637 0.823 ... 
14.20 7.70 4.60 7.95 0.30 1.786 0.542 0.324 o. 597 
-8.40 3.60 2.20 4.05 0.30 2.073 0.429 0.262 0.611 a 
7.50 4.20 3.30 4.70 C.40 1.595 0.560 Q.440 0.786 ..... 
8.70 5.50 3.50 5.51 0.30 1.578 0.632 0. 402 0.636 C 
6.00 4.20 2.00 3.69 0.30 1.624 Q.700 0.333 0.476 
5.40 3.90 2.40 3.70 0.30 1.461 0.722 0.444 0.615 
-8.40 5.50 3.10 5.23 0.40 1.606 0.655 0.369 0.564 
-6.60 5.10 2.10 4.50 0.40 1.468 0.773 0.409 0.529 
8.30 4.00 2.10 4.12 0.30 2.011 0.482 0.253 0.525 ... 
7.90 5.50 4.70 5.89 0.30 1.342 0.696 0.595 0.855 • 7.90 5.00 2.90 4. 86 0.30 1.627 0.633 0.367 0.580 C: 
8.90 5.50 3.70 5.66 0.30 1.573 0.618 0.416 0.673 M 
9.00 5.20 1.70 4.30 0.30 2.093 o.s1s 0 .189 0.327 ,·:11 
9.70 5.70 5.50 6.72 0.30 1.442 0.588 0.567 0.965 c'!flll 
9.90 5.00 3.90 5.78 0.40 1.713 0.505 0.394 0.780 ,.-. 
11.00 11.00 2.40 6.62 0.30 l.661 1.000 0. 218 0.218 
···1111 
;ii 
9.00 5.70 4.40 6.09 0.30 1.478 0.633 0.489 0.772 ,:il 
a.20 4.60 1.ec 4.08 0.40 2.010 0.561 0.220 C.391 I 7.00 4.50 2.90 4.50 0.30 1.554 0.643 0.414 0.644 d 
a.oc 6.00 3.60 5.57 0.30 1.436 0.750 0.450 C.600 I 
13.50 lC.00 5.60 9.11 0.40 1.482 0.741 0.415 0. 560 
17.50 11.ao 8.40 12.02 0.40 1.456 0.674 0.480 0.112 
11.50 6.40 5.50 7.40 0.40 1.555 0.557 0.478 0.859 
9.60 s.oo 4.00 6.75 0.30 1.423 0.833 0.417 0.500 
7.50 4.20 2.70 4.40 0.30 1.705 0.560 0.360 0.643 
12.90 5.60 3.60 6.38 0.40 2.021 0.434 o. 279 0.643 
7.50 3.90 2. 50 4.18 0.30 1.794 o.s20 o. 333 o. 641 
5.40 3.80 3.0C 3.95 0 .. 30 1.368 0.704 0.556 0.789 
6.60 5. 70 1.90 4.15 C.30 l.590 0.864 0. 288 0.333 
5.40 4.40 4.00 4.56 0.30 1.183 0.815 0.741 0.909 
5.30 4.80 4.20 4.75 0.30 1.117 0.906 0.792 0.875 
6.30 3.70 2.20 3.72 0.30 1.696 0.587 0.349 0.595 
6.60 4.90 3.30 4.74 0.30 1.391 o.742 0.500 0.673 
9.00 5.70 3.80 5.80 0.40 1.552 0.633 0.422 0.667 
8.40 6.90 5.40 6.79 0.30 1.237 0.821 0.643 0.783 
9.10 6.40 3.80 6.05 0.30 1. 504 o. 703 0.418 o. 594 
10.40 7.30 4.60 7.04 0.40 1.477 0.702 0.442 0.630 
9.70 6.00 2.80 5.46 0.40 1. 776 0.619 0 .289 0.467 
12.30 8.70 5.60 8.43 0.20 1.459 0.707 0.455 c. 644 
11.20 7.10 6.20 7.90 0.30 1.418 0.634 0.554 0.873 
14.00 12.30 11.00 12.37 0.30 1.131 0.879 0. 786 0.894 1.co 5.30 3.50 5.06 0.40 1.382 o.1s1 o. 500 0.660 
241 
SEC TI ON NUMBER 11.4 
A 8 C OM RD SPH X y l 
21.00 11.30 11.00 13.77 0.30 1.525 0.538 0.524 0.973 
12.90 8.90 4. 30 7.90 0.30 1.632 0.690 0.333 0.483 
17.50 lC.90 5.0C 9.84 o. 40 1.778 0.623 0.286 0.459 
a.10 4. lC 2.30 4.35 0.30 2.002 0.471 0.264 0.561 
10.20 6.60 3.70 6.29 0.40 1.621 0.647 0.363 0.561 
17.90 8.90 6.10 9.91 0.20 1.807 0.497 0.341 0.685 
17.60 14. 80 10.90 14.16 0.30 1.243 0.841 0.619 0.736 
17.90 11.co 9.80 12.45 0.40 1.438 0.615 0.547 0.891 
--. .... 
12.90 7.50 4. 6C. 7.63 0.30 1.690 0.581 0.357 0.613 llllillllllllll,1 
8.70 6.10 5.40 6.59 0.30 1.320 0.701 0.621 0.885 a!" 
9.30 7.80 4.40 6.83 Q.30 1.361 0.839 0.473 C.564 -.. . 
8.40. 6.90 5. 30 6. 75, o. 40 1.245 0.821 C. 631 0.768 c:: 
6.80 6.60 3.50 5.40 0.40 1.260 C.971 0.515 0.530 
6.00 4.90 4.00 4.90 0.30 1.225 0.817 0.667 0.816 1111111111a • 
5.90 5.40 4.50 5.23 0.40 1.121 0.915 o. 763 0.833 -.. 
6.30 4.80 4.10 4.99 o. 40 1.263 0.762 0.651 0.854 
..... 
6.20 4.90 2.2c 4.06 0.30 1.528 C.790 0.355 0.449 a 5.60 4.40 2.20 3.78 0.30 1.480 0.786 0 .393 0.500 
6.40 3.30 2. 5-C 3.75 0.30 1. 706 0.516 0. 391 0.758 c::I f:. 
6.30 4.30 1.so 3.65 0.30 1.724 0.683 0. 286 0.419 • 
4.30 4.20 3.10 3.83 0.30 1.124 C.977 0.721 o.738 '.'t::•· 
4.60 3.90 2.60 3.60 0.30 1.278 0.848 0.565 C.667 :'<~ lint;. :!:lilt•; 
4.9C 3.10 3.00 3.57 0.40 1.372 C.633 0.612 0.968 :H,,, MJ1 i 
5.30 3.70 2.30 3.56 0.30 1.489 0.698 0.434 Ci.622 
.,,.._Ill'!: 
,·:··-liil'1 
4.70 4.20 2.20 3.51 0.30 1.337 0.894 0.468 0.524 •• 
5.3C 3.40 1.30 2.86 0.30 1. 852 0.642 0.245 0.382 ' r~ 
31.7C 1 7 .20 12.90 19.16 0.30 1.655 0.543 0.407 0.750 
-·-6.50 5.20 3.40 4. 86 0.30 1.337 0.800 0.523 C.654 C::.i 
6.8C 4.30 3.10 4.76 0.30 1.427 0.632 0.544 0.860 ' . all=• 
5.50 4.SO 1.10 3.48 C.30 1.581 C.818 0.309 0.378 ... c·: 
5.70 4.90 1.40 3.39 0.30 1.679 0.860 0.246 0.286 J,C; 
···~,, 12.70 9.90 7.60 9.85 0.40 1.289 C.780 0. 598 0.768 Ill. ,;, 
8.50 5.40 4.80 6.04 0.30 1.407 0.635 0.565 0.889 ir'i 1.20 4.00 3.20 4.52 C.30 1.594 0.556 0.444 O.BOO 
6.20 3.80 2.20 3.73 0.30 1.663 0.613 0.355 0.579 1c, 
1.10 4.30 4.00 4.96 0.30 1.431 0.606 0.563 0.930 
7.00 6.20 3.20 5.18 0.20 1. 352 0.886 0.457 C.516 9.oo e.so 4.90 6 • 6-9 0.30 1.345 0.756 0.544 0.721 
13.80 13.00 5.90 10.19 0.30 1.354 C.942 0.428 0.454 
29.30 13.50 12.90 17 .22 0.30 1. 702 0.461 0.440 0.956 
8.30 4.30 2.70 4. 5 8 0.50 1.810 0.518 0.325 0.628 
1.00 5.20 3.CC 4. 7 8 0.30 l.465 0.743 0.429 C.577 
8.40 6.60 3.90 6.00 0.40 1.400 0.786 0.464 C.591 
6.70 4.40 4.10 4.94 0.30 1. 355 0.657 0.612 0.932 
8.30 3.60 2.40 4.15 0.30 1.998 0.434 C.289 0.667 
13.90 7.70 4.50 7.84 0.30 1. 773 0.554 0.324 0. 5 84 
15.60 ll.9C 8.60 11.69 0.30 1.335 o. 763 0.551 0.123 
9.00 5.40 3.50 5.54 0.40 1. 624 o. 600 0 .389 G.648 
6.20 3.20 3.20 3.99 0.30 1.554 0.516 0.516 1.000 
11.20 6.60 2.40 5.62 0.30 1.993 C.589 0.214 0.364 
2{+8 
SEC TI ON NUMBER 11.4 
A B C DM RD SPH X y z 
15.60 lC.90 9. H) 11.57 0.30 1.349 C.699 0. 583 0.835 
10.60 10.00 6.80 8.97 0.30 1.182 0.943 0.642 0.680 
14.80 5.60 3.70 6. 74 0.30 2.195 0.378 0 .250 0.661 
13.60 8.90 s.10 9.93 0.40 1.369 0.654 0 .596 0.910 
9.70 7.40 5.50 7. 34 0.30 1.322 0.763 o. 567 0.743 
11.30 8.00 5.50 7.92 0.40 1.426 0.708 0.487 C .688 
6.40 3.50 2.90 4.02 0.30 1.592 0.547 0.453 0.829 
6.30 6.10 3.50 5.12 0.30 1.230 0.968 0.556 0.574 
6.10 5.00 2.80 4.40 0.30 1.385 0.820 0.459 0.560 
8.30 5.00 2.30 4. 57 0.30 1.816 0.602 0. 277 0.460 
6.00 5.50 4.20 5.18 0.40 1.159 0.917 0.700 0.764 
5.60 3.90 1.70 3.34 0.30 l.679 0.696 0.304 0.436 
4.80 4.00 2.00 3. 3 7 0.30 1.423 0.833 0.417 0.500 
249 
SEC TI ON NUMBER 12.1 
A B C DM RD SPH X y z 
6.10 5.10 3.90 4.95 0.30 1.232 0.836 0.639 o.765 
6.90 3.60 3.20 4.30 0.40 1.605 0.522 0.464 0.889 
6.90 4.50 3.30 4.68 0.40 1.475 0.652 0.478 C.733 
6.60 4.90 2. 70 4.44 0.40 1.488 0.742 0 .409 0.551 
8.30 7.00 5.30 6.75 0.40 1.229 C.843 0.639 0.757 
12.60 7.50 6.10 8.32 0.30 1.514 c.595 0.484 0.813 
10.30 7.40 5.30 7.39 0.40 1.393 0.718 0.515 0.716 
13.30 8.40 4.80 8.12 0.50 1.637 0.632 0.361 0.571 
33.00 20.00 12.50 20.21 0.40 l.633 0.606 o. 379 0.625 
......... 
-·t 
19.40 15.30 7.90 13.29 0.30 1.460 o.789 0.407 0.516 2'!·· 
6.80 4.50 2.30 4.13 0.30 1.647 0.662 0.338 0. 511 
""' .. 
u._. 
7.10 6.10 4.30 5.71 0.40 1.243 0.859 0 .606 0.705 et: 
30.20 18.40 14. 20 19.91 0.40 1.517 0.609 0.470 C.772 
23.30 14.30 7.90 13.81 0.40 1.688 0.614 0.339 0.552 
-· 9.80 6.10 4.40 6.41 0.50 1.530 0.622 0.449 0.121 
-·· 10.40 5.40 4.10 6.13 0.40 1.697 0.519 0.394 0.759 
......
10.60 7.0Q 3.60 6.44 0.40 1.646 0.660 0.340 0.514 a 10. 20 7.30 6.3C 7.77 0.30 1.313 0.116 0.618 0.863 
16.80 12.70 4.10 9.56 0.40 1.757 o. 756 0.244 C.323 t:·· 
8.80 7.iO 4.90 6.74 0.30 1.306 0.807 0.557 0.690 • • •• 
9.90 8.70 6.00 8.02 o. 40 1.234 0.879 0.606 0.690 a:·· 31.90 21.30 11.00 19.55 0.40 1.632 0.668 0.:345 C.516 I •. 
7.00 5.40 3.6<0 5.14 0.20 1. 361 0.111 0. 514 0.667 it.Ir:: 
9.10 5.10 4. 9Q 6.lG 0.40 1.491 0.560 0. 538 0.961 ~·-·~ ill'' ,.1 ' 
12.10 9.30 7.40 9.41 0.30 1.286 o.769 0.612 0.796 .. 
12.60 7. 2\1 2.50 6.10 0.40 2.066 0.571 o. 198 0.347 ,·rllllt; 
15.CO 12.60 9. 20 12.02 0.40 1.247 0.840 0.613 0.730 lllllll!lln!W 
13.60 11.10 6.50 9.94 0.40 1.369 C.816 o. 478 0.586 ,. c::t 
7.90 5.60 3.30 5.27 0.40 1.500 0.109 0.418 o. 589 
8.60 4.40 2.70 4.67 0.30 1.840 0.512 0. 314 0.614 
5.40 2.90 2.80 3.53 0.40 1.531 o.537 o.s19 C.966 
a.60 5.70 3.70 5.66 0.40 1.519 0.663 0.430 0.649 
9.20 6.50 3.80 6.10 0.30 1.508 0.101 0.413 0. 5 85 
lG.60 i:;; "" 5.20 6.72 o. 40 1.578 0.519 0.491 0.945· -. _,. '\.-
ll.60 10.30 4.20 7.95 0.3C 1.460 0.888 0.362 0.408 'Cat 
10.60 6.00 5.20 6.92 0.40 1.533 o.566 0.491 0.867 
7.30 5.90 3.00 5.06 0.30 1.444 0.808 0.411 0.508 
1.20 6.20 3.10 5.17 0.30 1.392 C.861 0.431 o.soo 
9.00 7.60 3.40 6.15 o.so 1.464 0.844 0.378 0.447 
9.10 5.10 2.50 4.88 0.40 1.866 C.560 0.275 0.490 
7.40 6.30 3.30 5.36 0.40 1.381 0.851 0.446 0.524 
11. 40 4.40 3.60 5.65 0.50 2.011 0.386 0.316 0.818 
1.00 4.90 2.10 4.52 0.30 1.547 0.700 0.386 o.ss1 
6.10 4.40 2.60 4.12 0.40 1.482 0.121 0. 426 C.591 
5.50 4.30 2.40 3.84 0.30 1.431 0.782 0.436 0.558 
6.20 4.60 2.30 4.03 0.40 1.537 0.742 0. 371 o.5oc 
5.80 s.oo 2.oe 3.87 0.50 1.,498 0.862 0.345 0.400 
23.30 18.80 9.70 16.20 C.40 1.439 o. 807 0.416 0.516 
11.90 8.40 4.40 7.60 0.40 1.565 0.706 0.370 0.524 
13.00 9.20 6.10 9.00 0.40 1.444 0.708 0.469 0.663 
250 
SEC TI CN NUMBER 12.1 
A 8 C OM RO SPH X y z 
10.00 9.20 4.10 7. 23 0.40 1.384 0.920 0.410 C.446 16.10 11. 70 7.60 11.27 0.40 1.429 0.727 0.472 0.650 15.20 14.40 1.20 ll .64 0.40 1.306 G.947 0.474 C.500 10.90 6.90 3.20 6. 2 2 a.so l. 752 0.633 0.294 0.464 14.90 11.00 3.70 8.46 0.30 1. 760 0.738 0.248 0.336 9.20 6.20 2.10 5.36 0.30 1. 716 0.674 0. 293 0.435 5. 30 3.90 2.40 3.67 0.30 1.442 o. 736 0.453 0.615 8.80 3.80 3.oo 4.65 0.40 1.894 0.432 0.341 0. 789 5.10 3.40 2.10 3.60 0.40 1.415 0.667 0.529 0.794 12.20 8.70 4.60 7.87 0.30 1. 549 0.713 0.377 0.529 11.10 7.90 6.20 a. 31 0.40 1.409 0.675 0.530 0.785 6.90 5.70 3.40 5.11 0.40 1. 349 0.826 0.493 0.596 11.10 4.80 2.30 4.97 0.40 2.235 0.432 o. 207 0.479 7.40 6.30 4.60 5.99 0.40 1.236 0.851 0.622 0.730 8.50 5.60 4.20 5.85 0.40 1.454 0.659 C.494 0.750 7.30 4.60 3.90 5.08 0.30 1.438 0.630 0.534 0.848 1.10 4.00 3.10 4.72 o. 40 1. 505 0.563 0.521 0.925 
251 
SECTION NUMBER 12.2 
A B C OM RD SPH X y z 
6.30 4.80 3.40 4.68 0.40 1.345 0.762 0. 540 0.708 
9.50 7.30 2.40 5.50 0.50 1. 727 0.768 0.253 C.329 
19.50 9.80 7.60 11.32 0.40 1. 722 o. 503 C.390 0.776 
10.70 8.90 a.co 11.00 0.30 1. 700 0.4 76 0.428 0.899 
20. 7C 19.90 a. a-,:) 15.36 0.30 1.348 0.961 0.425 0.442 
18.90 9.90 9.30 12.03 0.30 1.571 0.524 0.492 C.939 
22.10 18.40 7.00 14.30 0.40 1.587 0.811 o. 308 0.380 
32.90 20.20 13.80 20.93 0.30 1.572 0.614 C.419 0.683 --.,,, 
26.30 18.90 12.ao 18.53 0.30 1.419 0.719 0 .487 0.677 
-·l 
11.60 8.60 4.30 7.54 0.20 1.538 0.741 0. 371 Q.500 ii!·· 
-11.4.J 6.80 10.88 0.30 1.526 0.687 0.410 C.596 l6.6C ~-
10.30 5.50 3.10 5 .. 60 0.30 1.839 0.534 0.301 o.564 Et: 
11. 20 8.90 4.50 7.65 0.50 1.463 0.795 0.4-02 0.506 
10.90 6.30 6.20 7.52 0.30 1.449 0.578 0.569 Q.984 ..... 
10.40 5.10 3.40 5.65 0.40 1.841 0.490 0.327 0.667 ....... 
10.70 8.10 a.co 8.85 0.30 1.209 0.757 o. 748 C.988 
-,... 
15.50 13.20 7.30 11.43 Q.30 1.356 0.852 0.471 0.553 a· 6.90 4.60 2.80 4.46 0.20 1.546 0.667 0.406 0.609 
a.co 3.60 2.80 4.32 0.30 1.852 0.450 0.350 0. 778 i=~ 
7.70 3.70 2.40 4.09 0.30 1.883 0.481 0.312 0.649 
12.ao 7.70 5.80 8.30 0.40 1.542 0.602 0.453 o. 753 
-=· 9.10 4.7C 3.20 5.15 0.30 1. 766 0.516 0.352 0.681 • 
7.40 4.80 4.40 5. 39 0.30 1.374 0.649 0. 595 0.917 tQ: 
13.20 8.60 5.40 8.49 0.30 1.554 o. 65 2 0 .409 C.628 
rllllli1IIIIIJ 
.,_.. 
10.70 7.50 3.80 6.73 0.30 1.590 0.701 0. 355 0.507 •• 
12.10 9.60 5.90 8.96 0.40 1.417 0.756 0.465 0.615 , ...... 
15.30 9. 20 · 6.40 9.66 0.40 1.584 0.601 0. 418 0.696 • il11111:!11111 
18.20 6.90 6.20 9.20 0.30 1.978 0.379 0. 341 0.899 ' I.C" 
5.10 4.70 2.30 3.81 0.30 1.340 0.922 0.451 0.489 •• •111. 
s.20 7.20 2.80 5.49 0.30 1.494 0.878 o. 341 C.389 '=· 7.9C 6.40 3.40 5.56 0.40 1.421 0.810 0.430 0.531 'litI 
32.40 17.00 12.10 19.12 0.30 1.694 0.525 C. 392 0.141 ' ..• 
39.30 19.80 16.40 23.37 0.40 1.682 0.504 0.417 0.828 
' 
26.60 22.20 8.30 16.99 0.40 1.566 0.835 0.312 0.374 
19.50 13.60 9.50 13.61 0.40 1.433 0.697 0.487 0.699 'IC 
7.00 4.10 2.20 3.98 0.30 1. 758 o. 586 0.314 C.537 
12.40 9. 30 3.60 7.46 0.30 1. 662 0.750 o. 290 o.387 
10.10 6.40 5.6C 7.13 0.40 1.417 0.634 0.554 0. 875 
17.70 12.20 4.90 10.19 0.30 1. 73 7 0.689 o. 277 0.402 
29.90 24.70 7.80 17.93 C.40 1.668 C.826 o. 261 0. 316 
19.30 16.50 5.90 12.34 0.40 1.564 0.855 0.306 0.358 
12.60 10.80 4.20 8.30 C.40 1.518 0.857 Q.333 0.389 
10.30 7.50 3.50 6.47 0.40 1.593 0.728 0.340 0.467 
11.90 9.80 5.80 8.78 0.40 1.356 0.824 0.487 0.592 
18.40 12.10 8.40 12.32 0.30 1.493 0.658 0. 457 0.694 
17.60 11.00 5.20 10.02 o. 50 1. 756 0.625 0. 295 0.473 
12.40 9.10 8.60 9.90 0.30 1. 252 0.734 0.694 0.945 
6.10 4.70 3.00 4.41 0.40 1.382 0.770 0.492 0.638 
s.10 4.90 2.40 3.91 0.40 1.303 0.961 o. 471 0.490 
15.20 10.90 6.90 10.46 0.30 1.454 0.717 0 .454 0.633 
252 
SEC TI CN NUMBER 12.2 
A 8 C OM RD SPH X y z 
10. 20 1.1c 5.CO 7.32 0.40 1.393 0.755 o.4go o. 649 
11.40 4.40 2.80 5.20 0.40 2.193 0.386 C.246 C.636 
7.90 s.oo 3.00 4.91 0.50 1.608 0.633 0.380 0.600 
9.00 7.40 4.30 6.59 0.40 1.365 0.822 0.478 0. 5 81 
s.5o 5.00 2.30 4.61 0.30 1.845 0.588 0.271 0.460 
5.60 4.20 '1.50 3.28 0.30 1.707 0.750 0.268 C.357 
5.40 4.00 1.60 3.26 0.30 1.658 0.741 0.296 0.400 
23.20 22.20 11.10 17. 88 0.30 1.297 0.957 0.478 0.500 
14.10 6.80 5.20 7.93 0.30 1. 778 0.482 0.369 0.765 --.. .... --.., 
6.60 5.00 4.10 5.13 0.40 1.286 0.758 0.621 C.820 2·· 
5.60 4.00 2.40 3.77 o.so 1.484 0.714 0 .429 0.600 - . --.. 
20.10 16.00 6.60 12.85 o. 40 1.564 0.796 0.328 0.412 !If"._ 
6.50 3.20 2. 90 3.92 0.40 1.657 0.492 0.446 0.906 
7.80 5.40 4.00 5.52 0.30 1.412 0.692 0.513 0.741 ..... 
5.90 5.00 3.10 4.51 0.30 1.310 0.847 0.525 0.620 -.. 
9.20 6.00 2.10 4.88 0.30 1.887 0.652 0.22s 0.350 l1lllllp. 
1.00 4.70 2.10 4.10 0.30 l. 706 0.671 0 .300 0.447 a a.oo 2.10 1.90 3.45 0.30 2.319 0.337 0.237 0.704 
9.00 6.70 4.70 6.57 0.40 1.370 0.744 o.s22 0.701 C:t 
. 8. 30 5.80 2.60 5.00 0.30 1.659 0.699 0.313 0.448 • • • 
7.60 3.40 2.00 3.72 0.50 2.040 0.447 0.263 o. 588 
-=· 8.10 4.30 3.40 4. 91 0.40 1.649 0.531 0 .420 o.791 :; llllil. 7.30 6.20 1.90 4.41 0.40 1.654 0.849 0.260 0.306 ;Q:;: 
8.10 6.90 5.70 6.93 0.40 l.186 0.852 0. 704 o. 8 26 , ..... ' ~ ..... lr1 
13.90 5.50 2.50 5.76 0.40 2.413 0.396 0.180 0.455 
-10.00 5.60 s.20 6.63 0.40 1.509 0.560 o.s2c 0.929 rlll&'.l 18.30 12.40 9.40 12.87 0.40 1.422 0.678 o.514 0.758 
8.40 6.3C 2.70 5.23 0.30 1.607 0.750 0.321 0.429 
10.40 7.60 4.20 6.92 0.40 1.502 0.731 0.404 0.553 
20.BC 15.90 11.80 15.74 0.30 1.321 0.764 0.567 o. 742 
5.30 3.80 3.40 4.09 0.30 1.295 0.717 0.642 0.395 
6.80 5.70 3.70 5.23 0.40 1.299 0.838 o. 544 C.649 
4.50 4.10 3.10 3.85 0.30 1.168 0.911 0.689 c.756 
7.7C 5.30 3.30 5.13 0.4C 1.502 0.688 0.429 0.623 
12.10 7.90 4.20 7. 3 8 0.30 1.640 0.653 0.347 0.532 
9.90 9.60 4.20 7.36 0.30 1.345 0.970 0.424 0.438 
9.30 7.80 5.90 7.54 C.30 1.234 0.839 0.634 0.756 
13.40 8.60 6.00 8.84 0.40 1.515 0.642 0.448 0.698 
13.10 lC.30 5.90 9.27 o. 30 1.413 0.786 0.450 0.573 
• 
253 
SEC TI CN NUMBER 12.3 
A B C OM RD SPH X V l 
6.30 4.40 3.40 4.55 0.30 1.384 0.698 o. 540 C.773 
12.60 11.40 6.20 9.62 0.30 1.310 0.905 0 .492 0.544 
s.so 7.90 3.60 6.30 0.30 1.396 0.898 0.409 0.456 
13.50 lG.50 5.60 9.26 0.30 1.458 0.11a 0.415 o. 533 
9.30 6.70 3.30 5.90 0.30 1.576 0.120 o.355 0.493 
20.50 14.60 6.80 12.67 0.40 1.618 C.712 0. 332 0.466 
18.50 16.30 14.40 16. 31 0.40 1.134 0.881 0. 778 0.883 
5.00 3.20 3.10 3.67 0.40 1.361 0.640 0.620 0.969 
9.00 5.60 4.00 5.86 0.40 1.535 C.622 C.444 C.714 
llllilllllw, ... 
-.. 22.40 8.70 8.60 11.aa 0.40 1.886 0.388 0.384 0.989 I'!:> 
19.70 14.20 9.20 13. 70 0.50 1.438 0.721 C.467 0.648 ...... 
1.ao 4.60 3.20 4.86 0.40 1.605 0.590 0.410 0.696 ~. 
7.80 5.90 3.90 5.64 0.30 1.383 0.756 0.500 0.661 
5.20 4.00 2.10 3.52 0.30 1.4 77 Q.769 0.404 0.525 ..... 
7.90 3.00 2.10 4.00 0.30 1.975 0.380 0.342 0.900 --·~ 
9.70 7.60 3.50 6.37 0.40 1.524 0.784 0.361 0.461 
...,.,, 
9.60 6.30 3.40 5.90 o. 30 1.626 0.656 0.354 0.540 a· 8.00 4.00 2.40 4.2 5 0.40 1.882 0.500 0.300 0.600 
15.60 13.SC 10.80 13. 2 5 0.30 1.178 0.885 0.692 0.783 I::;, 
16.90 13.40 7.40 11.88 0.30 1.423 c.793 0.438 0.552 .. 
6.8C 5.70 2.so 4.59 0.30 1.460 0.838 0. 368 0.439 
-=-9.30 5.70 5.60 6.67 0.40 
1.394 C.613 0.602 0.982 !11111. 
10.ao 6.00 5.40 7.05 o. 40 1. 533 0.556 o. 500 0.900 tic:· ' ' 
'~ 12.20 5.30 4.00 6.37 0.40 1.915 0.434 0. 328 0.755 "' \It ~!" • : 
25.30 14. 30 7.00 13. 6 3 0.30 1.856 0.565 o. 277 0.490 
-1(). 80 7.00 4.60 7.03 0.40 1. 536 0.648 0 .426 0.657 ·~ 
10. 80 4.40 3.20 5.34 0.40 2.023 0.407 0.296 0.727 -l'lllin 
7.40 3.80 3.70 4.7C o.so 1.573 0.514 0. 500 0.974 'Cl 
14.30 13.60 6.30 10.70 0.40 1.336 0.951 0.441 0.463 
5.00 3.90 3.50 4.09 0.40 1.223 0.100 o. 700 0.897 
17.40 14.20 6.20 11.53 0.30 1.509 0.816 0.356 0.437 
19.60 12.10 7.30 12.01 0.40 l.632 0.617 0.372 0.603 
13.30 7.2C 4.30 7.44 0.30 1.788 0.541 0.323 0.597 
14.40 lC.80 3.40 8.09 0.40 1. 781 0.750 0.236 0.315 
15.50 9.80 7.50 10.44 0.40 1.484 0.632 0 .484 0.765 
10.90 a.oo 4.90 7.53 0.30 1.447 0.734 0.450 C.612 
7.90 7.60 4.10 6.27 0.30 1.261 0.962 0.519 o. 539 
11.00 9.40 9.20 9. 83 o.3o 1.118 0.855 0.836 0.979 
10. 80 1.co 6.20 1.11 C.40 1.390 0.648 ().574 o. 886 
19.60 13.40 11.co 14.24 0.30 1. 376 C.684 0.561 0.821 
12.10 lC.40 7.30 9.72 0.40 1.245 0.860 0.603 0.102 
11.70 5.80 4.60 6.78 0.40 1. 725 0.496 0.393 0.793 
10.20 6.90 3.80 6.44 0.40 1.583 0.676. 0.373 0.551 
9.70 6.7C 3.70 6.22 0.30 1.560 0.691 0.381 0.552 
8.40 5.90 3.00 5. 30 0.40 1.586 0.702 0.357 C.508 
12.40 7.50 5.40 7.95 o. 40 1.560 0.605 0.435 0.120 
13.40 8.80 5.00 8.39 0.40 1.598 0.657 0.373 o.568 
11.50 1.10 5.40 7.82 0.30 1.471 0.670 0.470 0.101 
18.80 12.80 12.20 14.32 0.40 1.313 0.681 Q.649 0.953 
16.70 10.80 9.20 11. 84 0.40 1.411 C.647 0.551 0.852 
254 
SEC TI ON NUMBER 12.3 
A B C DM RD SPH )( y z 
10.ao 7.10 5.50 7.50 0.30 l.440 0.657 0 .509 c. 775 
lG.60 9.50 4.10 7.45 0.30 1.424 0.896 0.387 0.432 
7.90 4.00 2.10 4.40 0.30 1.795 0.506 0.342 0.6 75 
8.50 5.90 3.60 5.65 0.30 1.504 0.694 0.424 0.610 
6.4C 5.70 2.90 4.73 0.30 1.353 C.891 0. 453 0.509 
5.90 5.20 3.60 4.80 o. 30 1.230 0.881 C.610 0.692 
8.60 7.80 4.60 6.76 0.50 1.273 0.907 0.535 0.590 
5.90 4.20 3.50 4.43 0.40 1.333 0.112 o. 593 o. 833 
-...,,,Ii, 7.50 6.20 3.90 5.66 0.50 1.325 0.827 0. 520 0.629 i._,,, 
10.50 7.20 4.00 6.71 0.30 1. 564 0.686 0. 381 0.556 c!:" 5.50 5.50 2.40 4.1 7 0.40 1.318 1.000 C.436 C.436 i:-.... 
a.co 5.70 2.10 4.97 0.40 1.608 0.112 0.337 0.4 74 t::;, 
6.20 4.00 1.ao 3.55 0.30 1.748 0.645 o. 290 0.450 
5.80 5.70 3.20 4.73 0.50 1.226 0.983 0.552 0.561 illlllllllll • 
7.60 6.90 3. 30 5.57 0.40 1.364 G.908 0.434 0.478 1!11111111!,,, 
9.9,C 5.30 4.3C 6.09 0.40 1.626 0.535 0.434 0.811 
, .... 
16.60 13.40 6.70 11.42 0.40 1.453 o. 807 0.404 0.500 a 23.80 18.40 15.50 18.93 0.40 1.257 0.113 0.651 0.842 
34.80 15.10 14.90 19.86 0.40 1. 753 0.434 0.428 0.987 =Q 
23.20 22.00 12.60 18.60 0.40 1.248 0.948 0.543 0.573 Ill ..,, 
34.80 17.00 13.90 20.18 0.40 1. 724 C.489 0.399 C.818 JC·-28.70 10.60 7.90 13.39 0.30 2.143 C.369 0.275 0.745 lllllk, 
25.40 15.90 10.60 16. 24 0.30 1.564 0.626 0.417 0.667 ·ti!=, 
20.90 18.40 13.00 11.10 0.30 1.222 0.880 0.622 0.707 
-·-·, .. lllllk"i 10. 20 5.70 3.CC 5.59 0.40 l.826 0.559 0.294 0.526 • 
8.00 5.70 3.90 5.62 0.30 l .423 0.712 0.487 0.684 IIIMll.<;:i 
8.90 6.30 3.90 6.02 0.40 1.477 0.708 0.438 0.619 
--" 9.80 7.50 2.10 5.83 0.40 1.680 0.765 0.276 0.360 I:~. 13.60 8.30 4.80 8.15 0. 50 1.668 0.610 0.353 0.578 
·-~ 16.60 9.00 5.90 9. 59 0.40 1. 731 0.542 0.355 0.656 , IP ; 
17.30 10.90 7.50 11.22 0.30 1.541 0.630 0.434 0.688 
10.50 6.60 3.70 6.3 5 0.30 1.653 C.629 0.352 0.561 
11.40 6.40 2.90 5.96 0.30 1.913 0.561 0.254 0.453 
5.00 4.90 3.10 4.23 0.30 1.1a1 0.980 0.620 0.633 
'"' 
1.20 4.40 2. 80 4.46 0.30 1.614 C.611 C.389 0.636 
4.40 4.20 l.90 3.27 0.30 1. 344 0.955 C.432 0.452 
s.10 4.()0 1.00 2.73 0.20 1.866 0.784 C .196 0.250 
4.80 3.50 2.80 3.61 0.30 1.330 0.729 0.583 0.800 
6.00 3.80 2.70 3.95 0.40 1.520 0.633 0 .450 0.711 
C 
255 
SECT! CN NUMBER 12.4 
A B C OM RD SPH X y z 
6.80 2.90 1.50 3.09 0.30 2.19g 0.426 0.221 0.517 
7.30 3.70 2.40 4.C2 0.30 1.817 0.507 0. 329 0.649 
6.10 5.00 2.40 4.18 0.30 1.458 0.820 0.393 0.480 
7.0iJ 5.50 3.40 5.08 0.30 1.379 C.786 0.486 0.618 
5.20 3.60 3.10 3.87 0.30 1.343 0.692 0.596 0.861 
10.40 7.90 4 •. 60 7.2 3 0.30 1.438 0.760 0.442 0. 582 
8.50 5.80 3.80 5.72 0.40 1.486 0.682 0. 447 0.655 
7.50 5.10 4.30 5.48 0.30 1.369 C.680 0. 573 0.843 -.-,. .. 
5.90 5.00 1.20 3.28 0.30 1.797 0.847 0.203 0 .240 -.. .. 
9.5C 3.50 3.20 4.74 0.30 2.005 0.368 0.337 C.914 ~-· 111 .... : 
9.20 5.90 4.3C 6.16 0.30 1.494 0.641 0.467 0.729 11-..,, 
10.10 4.80 3.70 5.64 0.30 1. 791 0.475 0.366 C.771 =::. 
5.80 4.50 2.co 3.74 0.30 1.552 o.776 0.345 0.444 
9.60 7.40 6.80 7.85 0.30 1.223 0.771 0. 708 0.919 
-·· 9.40 7.30 6.70 7.72 0.30 1.218 0.111 0.713 0.918 
-· 7.80 4.4C 1.60 3.80 0.3C 2.052 0.564 o. 205 0.364 
.., .. 
5.40 4.90 3.20 4.39 0.30 1.230 0.907 0 .593 0.653 a 10.60 8.20 2.60 6.09 0.40 1.740 0.774 0.245 G.317 
18.00 10.90 6.10 10.62 0.40 l.695 G.606 0.339 0.560 I:::. 
15.00 8.8D 5. 90 9.20 0.30 1.630 0.587 o. 393 0.670 Ill, 
1.co 6.70 3.9() 5.68 0.30 1.233 C.957 o.557 o. 5 82 I:*" 7.40 5.80 3.70 5.42 0.30 1.367 0.784 0.500 0.638 lllill;, 
5.60 4.40 1.70 3.47 0.30 1. 612 0.786 0.304 0.386 ,~· ' ~ . . l 
7.30 5.10 2.10 4.65 0.30 1.570 C.699 0.370 0.529 ,:=i ...
6.40 4.70 3.50 4.72 0.40 1.355 0.734 0.547 0.745 
-4.30 3.40 1.90 3.03 0.30 1.420 0.791 0.442 0.559 ~ 
4.60 4.50 2.20 3.57 0.3C 1.288 0.978 0.478 0.489 
--5.60 3.40 1.sc 3. 2 5 Q.30 1.724 0.607 0.321 C.529 ·en~. 
4.90 4.40 2.90 3.97 0.40 1.235 0.898 0.592 0.659 
5.00 2.90 1.70 2.91 0.30 1. 718 o. 5 80 0.340 C. 5 86 
5.00 3.60 2.00 3.30 0.30 1.514 0.120 0.400 0.556 
5.40 3.40 1.90 3.27 0.30 1.653 0.630 0.352 C.559 II .;, 
5.10 3.0C 2.90 3.54 0.30 1.441 0.588 0.569 0.967 .~ 6.40 4.40 2. 60 . 4.18 0.30 1. 530 0.687 0.406 0.591 
5.10 4.60 2. 60 3.94 0.30 1.296 0.902 0.51C 0.565 . C.,'' 
5.80 3.70 2.ao 3.92 0.30 1.481 0.638 0 .483 0.757 
5.90 3.90 2.00 3.5 8 0.30 1.646 0.661 c. 339 0.513 
4.90 3.50 2.60 3.55 0.30 1. 382 0.114 0. 531 o.743 
s.oo 3.70 2.60 3.64 0.3C 1.375 o.740 0. 520 0.703 
5.40 3.50 2.10 3.41 0.30 1.583 0.648 0.389 C.600 
6.30 4.40 2.10 3.88 0.30 1.626 Q.698 o.333 0.477 
4.70 3.80 2.80 3.68 Q.30 1.276 0.809 0.596 0.737 
1.00 3.60 2.20 3.81 0.30 1.836 0.514 0.314 0.611 
5.50 3.60 2.60 3.72 0.40 1.478 C.655 o. 473 0.122 
5.20 4.60 2.90 4.11 0.40 1.266 0.885 0.558 0.630 
5.50 4.30 2.30 3.79 0.30 1.452 0.782 0.418 0.535 
s.oo 3.70 3.00 3.81 0.30 1.311 C.740 0.60/J C.811 
1.so 3.90 3.00 4.44 0.3C 1.688 o. 520 0.400 C.769 
17.40 11.70 4.10 9.42 0.30 1.846 0.672 0.230 0.350 
a.oo 5.60 3.20 5 .2 3 0.30 1.529 C.700 0.400 0.571 
256 
SEC TI CN NUMBER 12.4 
A B C DM RD SPH X y z 
7.90 5.80 4.40 5.86 0.30 1.347 0.734 0.557 C.759 
10.50 6.50 4.60 6.80 0.30 1.545 0.619 0.438 0.708 
8.10 4.70 4.30 5.47 0.40 1.481 C .5 80 0.531 0.915 
11.50 7.50 7.40 8.61 0.30 1.336 C.652 0.643 0.987 
8.90 5.80 4.60 6.19 0.30 1.437 0.652 0.517 0.793 
10.20 9. 70 4.0Q 7.34 0.30 1.389 0.951 o. 392 0.412 
7.4;J 3.60 3.20 4.40 0.30 1. 681 0.486 0.432 C.889 
7.CO 3.40 2.20 3.74 0.40 1.871 C.486 C.314 C.647 
4.20 4.20 1.00 3.17 0.30 1.326 1.000 0.429 0.429 ~i.,, .. 
6.00 5.60 3.40 4.85 0.40 1.237 0.933 o. 567 0.607 
........ l 
~·· 7.00 7.60 3.60 5.76 0.30 1.214 1.086 0. 514 C.474 ' ~., 
13.20 6.30 3.50 6.63 0.30 1.992 0.477 0.265 C.556 re:; 16.30 8.30 5.40 9.01 0.30 1.s10 0.509 0.331 0.651 
13.40 5.20 3.40 6.19 0.30 2.166 0.388 0. 254 0.654 
-~ 8.80 6.10 4.20 6.09 0.30 1.446 0.693 0.477 0.689 •••• 
7.90 6.20 2.20 4.76 0.30 1.660 o.785 o. 278 0.355 
..,.,. 
9. 8i() 7.40 3.60 6.39 0.30 1. 533 o. 755 0. 367 0.486 a 6.00 4.40 2.70 4.15 0.30 1.447 0.133 0.450 0.614 
7.70 6.00 2.90 5.12 o. 40 1.505 0.779 0.377 0.483 =t 5.30 4.20 2. 90- 4.01 0.30 1.321 0.792 0.547 0.690 • I, 
6.90 4. 20 1.10 3.17 0.30 2.176 0.609 0.159 0.262 I:'• 8.20 6. 20 3.60 5.68 0.30 1.444 0.756 0.439 0.581 .... 
10.60 7.60 3.50 6.56 0.40 1.617 0.111 o. 330 0.461 D:; 
9.6{) 6.00 5. 20 6.69 0.30 1.435 C.625 0.542 0.867 -·1:r; ... , .'
6.7C 4.60 3.30 4.67 0.30 1.435 0.687 C.493 0.717 • 
7.50 3.80 3.40 4.59 0.30 1.633 0. 507 0.453 0.895 ri-19.30 9.80 6.60 lC.77 0.30 1.792 0.508 0.342 0.673 
-!-12.40 7.60 5. 30 ·7.93 0.20 1. 563 0.613 0 .427 0.697 
·c::.,. 10.10 1.10 5.10 7.35 0.30 1.375 o.762 o. 505 0.662 
·--~· 17.80 15.20 7. 10 12.43 0.40 1.432 0.854 0.399 0.467 !lflll . 
21.6C 17.30 14.90 17.72 0.40 1.219 0.801 0.690 0.861 ...... · 
15.60 7.70 7.40 CJ.61 0.40 1 .• 622 0.494 0.474 0.961 
13. 30 12.60 7.10 10.60 o. 40 1. 255 0.947 o. 534 0.563 
9.80 9.70 4.40 7.48 0.30 1.310 0.990 0.449 0.454 
11.40 6.70 3.80 6.62 0.30 1. 722 0.588 0.333 0.567 
11.70 6.80 3.50 6.53 0.30 1. 792 0.581 0.299 0.515 
12.50 7.80 6.10 8.41 0.30 1.486 0.624 0.488 C.782 
12.00 5.CO 3.30 5.83 0.4C 2.059 0.417 0. 275 0.660 
9.40 5.90 3.40 5.73 0.30 1.639 0.628 0. 362 0.576 
6.40 5.60 4.00 5.23 0.30 1.223 0.875 0.625 0.714 
8.20 s.oo 4.60 5.73 0.40 1.430 0.610 0.561 0.920 
9.50 7.20 5.80 1. 3 5 0.30 1. 293 C.758 0.611 C.806 
lC.90 6.70 4.10 6.69 0.4C 1.629 0.615 0.376 0.612 
8.40 5.70 4.00 5.76 0.40 1.457 0.679 0.476 0.102 
s.20 5.40 3.60 5.42 0.40 1.512 C.659 0.439 C.667 
10.00 6.10 5.50 6.95 0.30 1.439 0.610 !).550 0.902 
7.30 5.90 3.00 5.06 0.30 1.444 0.808 0.411 0.508 
a.so 5.20 2.20 4.65 0.30 1.892 0.591 0.250 o. 423 
7.40 5.40 2.60 4.70 0.30 1.574 o. 730 0.351 0.481 
6,.7Q 6.40 4.50 5.78 0.30 1.15<::l 0.955 0.672 0.103 
257 
SEC TI CN· NUMBER 12.4 
A B C DM RD SPH X y z 
11.so 7.80 3.4C 6.79 0.30 1. 738 0.661 0.288 0.436 
a.oo 5.00 4.4C 5.60 0.30 l.428 0.625 0.550 0.880 
6.10 5.10 3.20 4.63 0.30 1.316 0.836 0.525 0.627 
8.90 6.10 3.80 5.91 o. 30 1.506 0.685 0.427 C.623 
17.60 10.40 9.00 11.81 c.20 1.490 0.591 0.511 0.865 
22.60 11.10 i1.10 14.07 0.30 1.606 C.491 0.491 1.000 
13.50 11.10 s. 50 11.03 0.30 1.224 0.867 C.630 0.726 
a.oo 4.40 3.00 4.73 0.30 1.693 0.550 0.375 0.682 
9.10 4.20 2.10 4.69 0.30 1.940 0.462 0.297 0.643 ....... 
--.. 8.90 4.70 3.90 5.46 0.40 1.629 0.528 0.438 0.830 ia!"' 6.80 5. 40 3.40 5.00 0.30 1.361 0.794 0.500 0.630 i-.... 
6.30 3.60 3.00 4.08 0.30 1.543 0.571 0.476 0.833 =::. 
6.50 6.10 3.00 4.92 0.20 1.322 0.938 0.462 0.492 
5.80 5.10 3.40 4.65 0.30 1.247 0.879 0.586 0.667 .... 
1.20 4.00 2.20 3.99 0.30 1.806 0.556 0.306 0.550 ..... 
6.30 5.10 4.30 5.17 0.20 1. 219 0.810 0.683 0.843 .. ~,. 
5.60 5.20 4. 60 5.12 0.30 1.094 0.929 0.821 0.885 a 6.20 3.80 3.80 4.47 0.30 1.386 0.613 0.613 1.000 
7.00 5.50 2.ao 4. 76 0.30 1.471 0.786 0.400 0.509 t==. 5.80 5.90 , 3. 00 4.68 0.30 1.239 1.011 o. 517 0.508 
7.40 4.00 2.80 4.36 0.30 1.697 0.541 0.378 C.700 
1.00 4.CC 3.20 4.47 0.30 1.564 0.571 0.457 o.aoo 
7.90 2.90 2. sc, 4.00 0.30 1.973 0.367 C.354 C.966 
8.60 3.20 1.80 3.67 0.3G 2.342 0.372 0 .209 0.562 ~ ' ' 4.50 4.00 2.10 3.36 0.30 1.341 0.889 0.467 0.525 .. 
6.00 4.50 3.20 4.42 0.30 1.357 0.150 0.533 0.111 
·r-.::: 5.10 4.70 2.00 3.63 0.30 1.404 0.922 0.392 0.426 
~O!W 
5.80 3.20 3.20 3.90 0.30 1.487 o.552 0.552 1.000 ·c:1; 
1.20 3.3(; 3.10 4.19 0. 31'.) 1. 718 0.458 0.431 0.939 
~:tit 6.40 3.90 2.60 4.02 0.30 1. 593 0.609 0.406 C.667 
5.60 3.30 2.20 3.44 0.30 1.629 0.589 0.393 0.667 
5.60 3.90 2.20 3.64 0.30 1.540 C.696 0.393 0.564 
4.90 3.50 3.20 3.80 0.30 1.289 C.714 0.653 0.914 Fi 5.9C 4.40 2.5C 4.02 0.40 1.468 0.746 C.424 0.568 
6.80 3.20 2.60 3.84 0.30 1.771 0.4 71 0.382 0.812 t-6.70 3.80 2.10 3.77 0.40 1.778 0.567 0.313 0.553 
258 
SEC TI ON NUMBER 13.l 
A B C DM RD SPH X y z 
14.50 10.90 6.30 9.99 0.50 1.452 0.752 0.434 0.578 
13.00 10.40 6.00 9. 33 0.4C 1. 394 0.800 0 .462 0.577 
28.40 19.30 13.lC 19.29 0.40 1.472 0.680 0. 461 C.679 
23.60 2C•. 30 8.80 16.15 0.40 1.461 0.860 0.373 0.433 
9.30 5.80 .3. 30 5.63 0.40 1.653 0.624 0.355 0.569 
17.90 11.10 4.20 9.41 0.30 1.901 0.620 o. 235 C.378 
14.60 8.10 6.50 9.16 0.30 1.594 0.555 0.445 0.802 
8.30 s.10 3.10 5.08 0.30 1.633 C.614 0.373 0.608 
12.30 8.70 6.60 8.91 0.30 1.381 0.707 0.537 0.759 -·11, 
--· 11.10 10.90 1.10 11.2 8 0.40 1.516 0.637 0. 450 0.706 
e, 
6.20 4.50 3.10 4.42 0.30 1.402 0.726 0.500 C.689 Ill.lilt. •. 
9.60 5.80 4.60 6.35 0.40 1.512 0.604 0.479 0.793 
~. 
11.10 10.00 9.40 10.32 0.20 1.133 0.855 0.803 0.940 
10.80 7.30 6.20 7.88 0.30 1.371 0.676 0.574 0.849 
--· 13.60 9.50 7.10 9.72 0.30 1.400 0.699 0.522 0.747 ..... 
6.3C 4.10 2.10 3.79 0.40 1.664 0.651 0.333 o.s12 
.,,,, 
13.30 9.00 2.40 6.60 0.40 2.016 0.677 0.180 0.267 a 15.90 11.60 7.50 11.14 0.40 1.427 0.730 0. 472 0.647 
13.10 11.50 7.50 10.42 0.30 1.258 0.878 0. 573 0.652 C;., 
13.50 11.00 5.20 9.17 0.50 1.471 0.815 0.385 0.473 • 
9.60 6.30 3.40 5.90 0.40 1.626 0.656 0.354 0.540 I:: 9.60 6.30 4.40 6.43 0.50 1.493 0.656 0.458 0.698 
9.20 6.20 2.90 5.49 0.40 1.676 0.674 0.315 0.468 t:I=: 
15.60 12.70 8.30 11.80 0.30 1.322 o. 814 0. 532 0.654 ·~ 
-- . 20.80 17.10 11.00 15.76 0.40 1.320 0.822 0.529 0.643 • 
29.30 23.90 11.10 19. 81 0.30 1.479 0.816 0.379 0.464 
10.50 9.30 4.20 7.43 0.30 1.413 0.886 0.400 0.452 
20.50 13.20 10.90 14.34 0.40 1.429 0.644 0.532 0.826 
10.60 6.60 6.CO 7.49 Q.30 1.416 0.623 0.566 0.909 
14.60 10.00 6.20 9.67 0.40 1.509 0.685 0.425 C.620 
8.90 5.30 2.10 5.03 0.40 1. 769 G.596 0.303 0.509 
10.70 7.90 5.20 7.60 0.40 1.407 0.738 0.486 0.658 
12.90 6.20 5.CO 7.37 0.40 1.751 0.481 0.388 0.806 ... 6.40 4.80 2. 50 4. 2 5 0.50 1.506 0.750 0. 391 0.521 
6.30 4.90 3.60 4.81 0.30 1.31C 0.778 0.571 0.735 'C--
7 .. 80 3.60 2.40 4.07 Q.30 1.91 7 0.462 0 .. 308 0.667 
8.50 4.20 3.60 5.05 0.40 1.684 0.494 0.424 C.857 
15.10 a.so 5.80 9.17 0.30 1.647 0.583 0 .. 384 0.659 
16.80 10.90 5.20 9.84 Q.30 1. 708 0.649 0.310 0.477 
9.90 8.CO 5. 30 7.49 0.40 1.322 0.808 0.535 0.662 
17.40 12.50 1.00 11.50 0.40 1.513 0.718 0.402 0.560 
23.00 19.50 13.40 18.18 0.40 1. 265 C.848 0. 583 0.687 
16.90 13.60 6.70 11.55 0.40 1.463 o. 805 0.396 0.493 
18.70 14.50 10.20 14.04 0.50 1.332 0.775 0.545 C.703 
a.so 5.80 3. 70 5.67 0.30 1.499 0.682 0.435 0.638 
25.70 15.10 9.00 15.17 0.40 1.694 o.5aa o. 350 o.596 
19.40 17.90 12.40 16 .27 Q.40 1.192 0.923 0.639 0.693 
13.80 8.90 5.90 8.98 o.so 1.536 0.645 0.428 0.663 
13.40 6.50 4.50 7.32 0.40 1.831 0.485 o.336 0.692 
13.00 11.40 4.90 8.99 0.40 1.446 0.877 0.377 0.430 
259 
SEC TI ON NUMBER 13.l 
A B C OM RD SPH X y z 
6.10 4.9C 3.40 4.67 0.30 1.307 0.803 C. 557 0.694 
1.20 5.50 1.eo 4.15 0.40 1. 73 7 0.764 0.250 0.327 
15. 5(: 9.80 5.50 9.42 0.40 1.646 0.632 0.355 0.561 
20.60 13.70 5.30 11.44 0.30 1.801 0.665 0. 257 0.387 
12.so 12.20 9.20 11.28 0.40 1.134 0.953 0.719 0.754 
10.00 7.20 5.40 7.30 0.30 1.370 0.720 0.540 o.1so 
13.60 8.50 6.10 8.90 0.30 1.528 0.625 0 .449 0.718 
17.90 15.20 s.20 11. 23 0.40 1. 594 0.849 0.291 0.342 .... ,,.. 
11.60 6.40 5.10 7.23 0.30 1.603 0. 552 0.440 0.797 •lll'lllhl, 
10.10 g.zo 6.40 8.41 0.40 1.201 0.911 0.634 0.696 a~~ 
18.40 18.20 15. 20 l 7.20 o. 50 1.070 0.98~ 0.826 0.835 t .... 
·-· 24.20 17.00 10.40 16.2 3 0.40 1.491 0.102 0.430 0.612 ,: .... 
12.30 10.40 5.40 8.84 0.50 1. 391 0.846 0.439 0.519 
..,., 
s.,o 6.20 4.00 5.90 0.20 1.406 0.747 0.482 0.645 
·-· 23.70 19.50 11.10 17.25 0.30 1.374 0.823 0.468 0.569 ..... 
6.80 4.90 3.80 5.02 0.40 1.354 0.121 0 .559 0.116 
.. ,..,
6.80 5.00 2.50 4.40 0.30 1. 547 0.735 0.368 C.500 II s.10 s.oc 2.90 4. 36 0.40 1.309 0.877 o. 509 o. 580 
6.00 5.20 2.60 4.33 0.30 1.386 o.ao1 o. 433 0.500 =-.. 1.10 3.80 2.10 4.18 0.30 1.100 0.535 0.380 0.711 .... . 
15.40 10.20 7.60 10.61 0.30 1.452 0.662 0.494 0.745 IC::· 17.90 ll.7C 10.20 12.88 0.40 1.390 0.654 0.570 0.872 
' 111111 24.60 19.40 12.10 17.94 0.30 1.371 0.109 0.492 0.624 
·=-=: 44.60 18.70 15.80 23.62 0.30 1.888 0.419 0.354 0.845 11::,:;; 
'I 
40.60 28.60 15.20 26.04 0.50 l.;559 0.704 0.374 0.531 111, 
32.90 25.20 11.00 20.89 o. 50 1.575 0.766 0.334 0.437 I~ 19.70 16.60 10.2c 14.94 0.30 1. 318 0.843 o. 518 C.614 I-9.50 7.10 3.60 6.24 0.30 1.523 o. 74 7 C.379 o. 507 'Cl 5.10 4.70 2.10 3.69 0.40 1.381 0.922 0.412 0.447 
=---· 6.50 4.20 3.90 4.74 0.30 1.371 0.646 0.600 0.929 5.00 4.90 3.20 4.28 C.30 1.168 0.980 0.640 0.653 
5.90 4.50 2.1c 3.82 0.30 1. 544 0.763 0.356 0.467 
5.90 3.40 2.10 3.48 0.30 1.696 0.576 0.356 0.618 
260 
SEC U CN NUMBER 13.2 
A B C OM RD SPH X y z 
6.50 6.00 5.70 6.06 0.30 1.073 0.923 0.877 0.950 
6.60 5.20 3.10 4.74 0.4C 1.393 o.1aa 0.470 0.596 
5.10 3.70 2.60 3.80 0.30 1.500 0.649 0.456 0.703 
22.ao 16.80. 15.00 17.91·0.30 1.273 o. 737 0.658 0.893 
19.80 14.50 9.20 13.82 0.30 1.432 0.732 o. 465 0.634 
s.10 5.00 4.10 5.50 0.40 1.474 0.617 0. 506 0.820 
12.10 9.40 4.70 a.12 0.30 1.491 0.777 0.388 C.500 
18.40 10.60 5.CO 9.92 0.30 1.855 0.576 0.272 0.472 
4.90 4.40 3.80 4.34 0.30 1.12a 0.898 0.776 0.864 
....,,, 
-~ 9.30 6.00 4.30 6. 21 0.40 1.497 0.645 0.462 0.717 e::·~ 
6.20 4.20 2.ao 4.18 0.30 1.484 0.677 0.452 Q.667 ~. 
22.30 10.30 9.10 12.79 0.30 1.744 0.462 0.408 0.883 = a.so 7.40 6.90 7.66 C.30 1.149 Q.841 0.784 0.932 
5.10 3.30 2.1c 3.57 0.30 1.429 0.647 0. 529 0.818 
-· 15.00 11.00 s.?O 9.8C 0.30 1.531 0.133 0.380 0.518 
-·· 10.00 3.80 3.30 5.01 0.40 1. 998 0.380 0.330 0.868 
... 
8. 00 7.10 4.00 6.10 0.30 1.311 0.887 0.500 0.563 II 5.70 4.10 3.70 4.42 0.30 1.289 0.719 C.649 0.902 
6.CO 4.30 3.20 4.35 0.30 1.378 0.717 0.533 o.744 =: 20.40 11.10 7.00 ll.66 0.30 1. 750 Q.544 0.343 0.631 I 
11. 50 8.30 4.80 7.71 0.40 1.492 0.122 0.417 0.578 1:: 22.40 13.10 10.90 14.73 0.40 1.520 0.585 C.487 0.832 
11.50 8.40 2.co 5.78 0.40 1.989 0.730 0.174 0.238 tic 
9.40 8.80 6.20 8.00 0.50 1.174 0.936 0.660 0.10s 
== 41.50 12.90 12.20 18.69 0.30 2.220 0.311 0.294 0.946 
-31.10 28.70 18.40 25.42 C.30 1. 224 C.923 0. 592 0.641 r• 
5.50 4.30 2. 6(1 3.95 0.40 1.393 0.782 0.473 0. 605 
--1.10 6.50 3.00 5.32 0.40 1.449 0.844 0.390 0.462 C 
7.80 5.80 3. 80 5.56 o.so 1.403 0.744 0.487 C.655 
9.00 6.60 6.00 7.09 0.40 1. 269 0.733 0.667 0.909 
12.00 6.90 4.40 7 .14 0.30 1.680 0.575 0.367 0.638 
11.20 4.70 4.60 6.23 0.30 1. 797 0.420 0.411 0.979 
8.60 a.20 4.90 7.02 0.40 1.226 0.953 o. 570 0.598 Wllllllll 
10.70 9.60 7.40 9.13 0.40 1.112 o.897 0.692 0.771 
' 
12.70 7.50 4.50 7.54 0.50 1.684 0.591 Q.354 0.600 
20.40 13.00 10. 80 14.20 0.30 1.436 0.637 C.529 0.831 
10.00 6.00 5.10 6.74 0.30 1.484 0.600 0. 510 0.850 
8.30 6.00 5.60 6.53 Q.40 1.210 C.723 0.675 0.933 
18.40 11.80 4.60 10.oc 0.30 1.841 0.641 0. 250 0.390 
22.10 18.10 7.30 14.29 C.30 1.546 o.a19 0.330 C.403 
10.90 5.80 4.30 6.48 0.40 1.683 0.532 0.394 0.141 
13.50 s.oo 3.10 6.94 0.30 1.944 0.593 0.230 0.387 
18.30 10.40 5.30 10.03 0.40 1.825 0.568 0.290 0.510 
10.10 8.10 5.40 7.62 0.30 1.326 0.802 0. 535 C.667 
6.40 4.90 3.2C 4.65 0.30 1.377 o. 766 0. 500 0.653 
22.00 10.40 6.60 11.4 7 0.30 1.918 0.473 0.300 0.635 
8.60 7.40 4.00 6.34 0.30 1.357 0.860 0.465 0.541 
13.CO 6.80 5.80 s.oo 0.30 1.624 0.523 0.446 0.853 
28.40 20.40 16.30 21.14 Q.40 1.344 0.11s 0.574 C.799 
9.60 4.40 2.40 4.66 0.30 2.059 0.458 o. 250 0.545 
C 
261 
SEC TI ON NUMBER 13.2 
A B C D~ RD SPH X y z 
7.40 5.30 4.lC 5.44 o.so 1.361 o. 716 0.554 0.774 
7.50 5.20 3.7C 5.25 0.30 1.430 0.693 0.493 0.112 
14.70 10.30 5.50 9.41 0.30 1.562 0.701 0.374 0.534 
19.10 14.70 6.60 12.28 0.30 1.555 0.770 0.346 0.449 
17.40 15.20 11. 70 14.57 0.20 1.194 0.874 0.672 0.110 
11.10 17.30 10_.oo 14.52 0.20 1.219 0.977 0. 565 0.578 
11.so 10.50 3.50 7 .57 0.30 1.559 C.890 0.297 0.333 
14.10 9.0C 6.60 9.43 0.30 1. 496 0.638 0.468 G.733 ,-.....,,.. 
10.00 7.60 3.50 6.43 0.30 1. 555 0.760 0.350 0.461 lillllle!,t 
8.90 5.90 s. 80 6.73 0.30 l.323 0.663 0.652 0.983 e-,;~ )iQI, 
16 .. 80 s.oo 1.10 9.85 0.40 1.706 0.476 0.423 0.887 
"""""· 7.80 5.00 3.60 5.20 0.30 1.501 0 .. 641 0 .462 o. 720 :::, 
a.10 5.70 3.50 5.58 0.30 1.560 0.655 0.402 0.614 
5. 50 4.80 3.10 4.34 0.30 1.267 0.873 o. 564 0.646 ..... 
5.30 4.30 2.50 3.85 0.30 1.377 0.811 0.472 0.581 
-·· 7.60 3.80 3.00 4.42 0.30 1.718 0.500 0.395 0.789 ..... 
9.90 3.10 2.20 4.07 0.20 2.431 0.313 0. 222 0.710 a 6.50 4.60 1.50 3.55 0.40 1.829 0.708 0.231 o. 326 
7.40 3.40 2.40 3.92 0.20 1.886 0.459 0 .. 324 0.706 -... ... , 5.40 4.40 2.so 3.9C 0.30 1.384 o. a 15 0.463 0.568 • 
8.70 4.00 2. 60 4.49 0.30 1.938 0.460 0.299 0.650 c:. 6.40 3.40 2. 6(1 3.84 0.30 1.667 0.531 0.406 0.765 
5.60 4.30 2.90 4.12 0.30 l.360 0.768 0.518 0.674 ?:lf:.;i 
5.90 4.00 2.10 3.99 0.40 1.477 0.678 0.458 0.675 :::=· ....
4.40 3.90 3.6C 3.95 0.20 1.113 o. 886 0.818 0.923 a, 




SEC TI ON NUMBER 13.3 
A 8 C DM RD SPH X y z 
2a.10 15.30 8.30 15.39 0.50 1.865 0.533 0.289 0.542 
25.30 22.60 10.00 17.88 0.50 1.415 0.893 _Q. 395 C.442 
a.co 4.00 0.90 3.07 0.20 2.610 0.500 0.112 0.225 
9.60 5.60 3.60 5.78 0.30 1.660 0.583 C.375 0.643 
10.90 7.30 3.4C 6.47 o.3u 1.685 0.670 0.312 0.466 
10.20 8.60 6.30 8.21 0.30 1.243 0.843 o. 618 0.733 
12.00 8.50 7.00 s. 94 0.40 1.343 0.708 0.583 0.824 
16.50 12.10 7.40 11.57 0.30 1.426 0.770 0.448 C.583 
-..,. 
11.10 14.00 10.10 13. 5 8 0.40 1.304 0.791 0.571 0.721 illlllllbht 
36.30 29.90 10.c;o 22.79 0.40 1.593 0.824 0.300 0.365 e·· 
42.50 26.90 25. 60 30.82 0.40 1.379 0.633 0.602 0.952 ~-
48.10 21.ao 18. 20 26.72 0.40 1.soo 0.453 0. 378 0.835 !!,IJillr,. ....... 
9.90 5.80 4.10 6.1 7 0.40 1.603 0.586 0.414 0.707 
10.90 7.50 3.80 6.77 C.30 1.609 0.688 0.349 0.507 .... 
7.90 6.70 4.70 6.29 0.40 1.256 0.848 0.595 G.701 
-·· 6.30 3.80 3.70 4.46 0.20 1.413 0.603 0.587 0.974 
..,,. 
9.60 5.00 3.30 5.41 0.30 1.774 0.521 0.344 0.660 a 12.40 6.20 2.20 5.53 0.40 2.242 0.500 0.177 0.355 ·, 
12.20 8.80 5.60 8.44 0.40 l.445 C.721 o. 459 C.636 ..... .... 
8.90 8.10 4.50 6.87 0.40 1.295 0.910 0. 5C6 0.556 I 
12.30 8.30 4.30 7.60 G.30 1.618 0.675 0.350 0.518 r:: 2 5.00 16.90 q.40 15.84 0.30 1.579 D.676 0.376 0.556 
22.40 18.70 10.50 16.38 0.50 1.367 0.835 0.469 0.561 Cl=i 
26.80 13.70 12.9(! 16.79 C.30 1.596 0.511 0.481 0.942 
~I 
10.00 7.60 .5. 80 7. 61 0.40 1. 314 0.160 0.580 0.763 • 
11.10 9.20 1.ac 9. 27 0.40 1.197 C.829 0. 703 0.848 
....-18. 70 18.30 7.10 13.44 0.30 1.391 Q.979 0.380 0.388 
---11.ao 9.7C 5.70 8.67 0.30 l.361 0.822 0.483 o. 588 ~; 
21.30 12.20 6.30 11. 79 0.40 1. 807 0.5 73 C.296 0.516 
10.30 8.BC 5.30 7.83 0.40 1.315 0.854 0.515 G.602 
15.10 11.50 4.10 8.93 0.30 1.691 0.762 0.212 0.357 
28.60 24.50 16.10 22.43 0.50 1.275 0.857 0.563 0.657 
23.40 23.00 1 o. ()0 17.52 0.40 1.335 0.983 0. 427 C.435 
7.50 6.30 2.90 5.16 C.40 1.455 0.840 0.387 C.460 
.. '"If. 1.oc 6.30 4.50 5. 83 0.30 1.200 0.900 0. 643 0.714 
10.20 6.80 4.20 6.63 0.3-0 1.539 C.667 0.412 0.618 
7.00 6.70 4.00 5.72 0.30 1.223 0.957 0.571 0.597 
10.50 6.60 3.0C 5.92 0.30 1.772 0.629 0.286 0.455 
12.20 9.00 4.CC 7.60 0.30 1.605 C.738 0.328 0.444 
6.60 4.60 3.50 4.74 0.30 1.393 0.697 C.530 0.761 
6.20 5.40 4.30 5.24 0.30 1.183 C.871 0.694 0.796 
9.00 7.00 3.40 5.98 C.30 1. 504 0.778 0.378 0.486 
11.60 5.50 5.30 6.97 0.30 1.665 0.474 0.457 0.964 
14.30 8.50 6.30 9.15 0.30 1.563 0.594 0.441 C.741 
23.20 17.00 9.50 15. 5 3 0.30 1.494 0.733 0.409 0.559 
7.60 6.30 3.50 5.51 0.30 1.378 0.829 C. 461 0.556 
13.50 11.00 8.60 10.85 0.30 1.244 0.815 0.637 0.782 
16.00 11.10 7.60 11.os 0.30 1.448 C.694 0.475 0.685 
27.10 26.90 11.90 20.55 0.40 1.319 0.993 0.439 0.442 
22.20 17.60 11.90 16.6 9 0.50 1.330 O. 7'B 0. 536 0.676 
A B 


















SEC Tl ON NUMBER 13.3 
C OM RD SPH X 
10.80 13.75 0.40 0.822 1.885 
14. 40 21.04 0.30 1.360 0.790 
7.70 15.02 0.30 1.618 0.745 
6.20 11.05 0.30 1.602 0.695 
9.90 10.96 0.50 l.167 0.813 
·3.10 5.86 0.30 1.877 0.536 
3.20 4.69 0.30 1.493 0.657 
2.ao 4.57 0.30 1.357 0.887 
2.50 4.48 0.40 1.962 0.466 
2.50 3. 39 0.30 1. 533 0.577 
3.10 4.48 0.30 1.541 0.609 
3.20 4.66 0.30 l.653 0.532 
3.90 5.42 o. 40 1.236 0.910 
2.60 4.53 0.40 1.546 0.729 
2.10 3.75 0.30 1.598 0.100 







































SEC"T:IGN NUMBER 13.4 
A B C OM RD SPH X y z 
6.90 5.30 4.70 5.56 0.40 1.241 0.768 0.681 0.887 
18.60 15.10 12.60 15. 24 0.30 1.221 0.812 0.677 0.834 
10.so 9.20 4.50 1.. 5 8 0.30 1.386 0.876 C.429 0.489 
6.90 4.40 3.20 4.60 0.30 1. 501 C.63B 0.464 0.727 
s.20 4.60 4.10 5. 37 0.30 1.528 0.561 0.500 0.891 
9.70 5.50 . 3. 50 5.72 0.30 1.697 0.567 C.361 0.636 
8.30 6.10 4.50 6.11 0.40 1.359 0.735 0.542 0.738 
10.00 3.90 2.50 4.60 0.30 2.173 0.390 o. 250 0.641 
--~-1s.oc 11.90 7.40 10.97 0.30 1.367 0.793 0.493 0.622 ....... 
14.8C 11.10 8.60 11.2 2 0.30 1.319 0.750 o.s01 0.775 ~ 
9.00 6.90 5.90 7.16 0.30 1.258 0.767 0.656 0.855 
-· 7.30 5.3C 4.00 5.3 7 G.40 1.360 0.126 c.548 o. 755 "'-....... 
6.60 5.40 2.00 4.15 0.30 1.592 o. 818 o. 303 0.370 
a.so 8.00 4.40 6.77 0.30 1.301 0.909 0.500 0. 5 50 .... 
5.10 3.00 2.60 3.54 0.30 1 .. 609 0.526 0.456 0.867 
._,,. 
15.50 11.50 5. 70 10.c5 0.40 1.542 0.742 o.368 0.496 
... 
18.30 14.10 10.50 13.94 0.30 1.313 0.770 0.574 0.745 
• 10.so 5.40 4.50 6.40 0.30 1.687 0.500 G.417 0.833 5.6C 3.60 2.50 3.69 0.30 1.516 0.643 0.446 0.694 111111h .... 
12.40 4.50 3.30 5.69 0.20 2.180 0.363 0. 266 0.733 I 
8.70 6.90 2.60 5. 38 c.20 1.616 C.793 0.299 o. 377 C: 
10.40 5.10 4.30 6.11 0.30 1. 702 C.490 0 .413 0.843 Cl=' 5.20 3.20 3.10 3.72 0.40 1.397 0.615 0.596 0.969 I 
6.70 s.oo 3.80 5.03 0.40 1.332 o. 746 0.567 o. 760 =~ 
9.30 7.30 3. 2C 6.01 0.30 1.547 0.785 o.344 0.438 
-14.10 6.10 3.70 6.83 0.30 2.065 0.433 Q.262 (').607 r-,-.:: 
6.60 5.10 2.30 4.26 0.30 1.549 C.773 0.348 0.451 .. .,. 
22.50 10.10 8. SC 12.60 0.30 1. 786 C.449 (l.391 0 .. 871 Ci 
6.8(! 3.50 2.00 3.62 0.30 1.876 0.515 0.294 0.571 
4.00 3.10 z.so 3.26 0.30 1.226 0.775 c. 700 0.903 
18.80 18.70 14. 50 17. 21 0.40 1.092 0.995 C. 771 0.775 
6.80 5.30 3.00 4.76 0.30 1.427 0.779 o.441 C.566 
13.30 7.90 4.60 7.85 0.30 1.695 0.594 0.346 0.582 
5.40 4.80 2.co 3.73 0.40 1.448 C.889 0.370 0.417 
9.80 7.80 2.10 5.91 0.30 1.658 0.796 0.216 0.346 
14.10 10.1c 6.70 9.84 0.30 1.432 0.716 0.475 0.663 
18.30 10.1c1 7.50 11.15 0.30 1.641 0.552 0.410 0.743 
6.20 5.00 2.90 4.48 0.30 1.384 0.806 0.468 0. 580 
7.40 3.80 3.20 4.48 0.30 1.651 0.514 0.432 0.842 
1.50 4.20 2.20 4.11 C.30 1.826 C.560 0.293 0.524 
6.50 6.30 4.10 5.52 0.30 1.178 0.969 0.631 0.651 
24.70 13.80 13.70 16.71 0.40 1.478 0.559 o.555 C.993 
16. 40 8.70 6.00 9.50 0.30 1. 727 0.530 0.366 0.690 
8.50 4.40 4.40 5 .. 48 0.30 1.551 C.518 0 .. 513 1.000 
1.30 4.50 3.20 4. 7 2 0.30 1.547 0.616 0.438 0.111 
6.sc 4.60 3.10 4.80 0.30 1.354 0.708 o.569 0.804 
9.00 4.70 3.30 5.19 0.30 1.735 C.522 0.367 C.702 
10. 20 8.30 4.70 7.36 0.30 1.387 0.814 0. 461 0.566 
11.60 6.20 5.10 7.16 0.30 1.621 0.534 0.440 0.823 
15.50 8.7C 6.7C 9.67 0.30 1.603 C.561 0.432 0.110 
265 
SECTICN NUMBER 13.4 
A B C OM RD SPH X y z 
s.oo 4.20 1.90 4.00 0.30 2.002 C.525 C.237 0.452 
12.50 9.10 3. 80 7.56 0.3C 1.653 0.728 o. 304 0.418 
6.50 4.10 2.80 4.21 0.30 1.544 0.631 0.431 0 .683 
9.00 7.8C 4.0C 6.55 0.3C 1.374 0.867 0.444 0.513 
11.10 9.so 7.40 10.76 0.40 1.646 0.537 0.418 0.779 
7.10 5.30 ,3. 20 4.94 0.30 1.438 0.746 0.451 0.604 
5.20 5.00 1.90 3.67 C.30 1.417 0.962 0.365 0.380 
4.90 4.00 3.00 3.89 0.30 1.260 C.816 0.612 0.750 
10.40 7.50 5.6C 7.59 0.30 1.371 0.121 0.538 0.747 ~ .. ll!ilno,t. 
12.80 7.CC 4.10 7.16 0.30 1.787 0.547 0.320 0. 5 86 II>~ .. ~· .• 
28.30 22.00 13.10 20.13 0.30 1.406 0.777 0.463 0.595 - . ~-
44.00 18.30 11.00 20.69 0.40 2.127 0.416 o. 250 0. 601 il;l;lil,. .._.. 
36.90 21.30 l 7.40 23.91 0.3C 1.543 0.577 0.472 0.817 
39.10 32.40 18.50 28.62 0.40 1.366 0.829 0.473 0.571 lllilllllll • 
18.20 15.20 10.60 14.31 0.30 1.212 0.835 0.582 0.697 ...... 
24.30 16.10 15.90 18.39 0.30 1.321 0.663 0.654 0.988 
.,,.., 
5.00 3.30 3.00 3.67 0.30 1.362 0.660 0.600 0.909 
• 5.50 3.40 2.40 3.55 0.40 1. 548 C.618 0.436 0.706 4.5C 4.10 3.00 3.81 C.30 1.181 0.911 0.667 C.732 Nllill'I lllllllillil 4.90 3.00 2.90 3.49 0.30 1. 403 0.612 0. 592 0.967 I 
5.30 3.40 'l.70 3.13 0.30 1.694 0.642 0.321 0.500 r:: 31.10 29.80 26.80 29.18 C.30 1.066 0.958 0.862 0.899 
5. 30 5.00 2.40 3.99 0.30 1.328 0.943 0.453 0.480 ~> 
7.10 6.70 2.10 5.05 0.30 1.407 0.944 0.380 C.403 ~ 
8.00 6.30 5.50 6.52 0.30 1.227 o.1s1 C.688 0.873 .. 
7.40 5.90 2.60 4.84 O. 4C 1.528 0.797 0.351 0.441 ~ lC.70 6.00 3.40 6.02 0.30 1.777 0.561 0.318 C.567 
5.60 5.10 2.00 3.85 0.30 1.454 0.911 0.357 0.392 
8.90 5.50 2.90 5 .2 2 0.30 1. 706 0.618 0.326 0 .5 27 
6.30 3.70 3.90 4.50 0 .. 30 1.40 l C.587 0.619 1.054 
9.40 4.90 3.50 5.44 0.30 1.727 0.521 C.372 0.714 
9.30 5.50 4.00 5.89 0.3C 1.578 0.591 o. 430 0.121 
9.80 8.20 1.80 5. 2 5 0.30 1.867 C.837 C.184 0.220 
10.60 5.90 4.00 6.3C 0.4C 1.682 0.557 0.377 0.678 
·~ 7.50 6.20 4. 80 6.07 0.30 1.236 0.827 0.640 0.774 
12.oc 7.30 6.30 e.20 C.40 1.463 0.608 0.525 0.863 
a.10 4.90 2.20 4.44 0.30 1.826 0.605 0. 272 0.449 
9.80 9.10 8.70 9.19 0.30 1.067 0.929 Q.888 0.956 
14.00 11.00 9.00 11.15 0.40 1.256 0.786 0.643 0.818 
7.60 2.90 2.10 3.90 0.30 1.947 0.382 0.355 0.931 
9.80 5.80 4.00 6.10 0.30 1.606 0.592 0 .408 0.690 
1.00 4.80 2.60 4.44 0.30 1.578 0.686 0. 371 0.542 
15.10 9.40 5.80 9.37 0.40 1.611 0.623 0.384 0.617 
15.10 9.30 s.oo 10.40 0.30 1.453 0.616 0. 530 0.860 
6.50 5.50 3.30 4.90 0.30 1. 325 0.846 o. 508 0.600 
6.30 3.40 2.50 3.77 0.30 1.671 0.540 o. 397 0.735 
5.90 4.50 2.30 3.94 0.30 1.498 0.763 0.390 0.511 
23.60 11.50 9.20 13.57 0.30 1.740 0.487 0.390 c.aoo 
11.20 9.50 6.20 10.04 0.30 1. 713 0.552 0.360 0.653 
15.50 8.60 4.10 8.18 0.30 1.896 0.555 0.265 0.477 
266 
SECTION NUMBER 13.4 
A B C OM RD SPH X y z 
9.70 7.00 1.00 7.80 0.30 1.243 0.122 0.122 1. ()00 
14.50 9.30 7.40 9.99 0.30 1.451 0.641 0. 510 c.796 
15.60 1c.20 6.20 9.95 0.30 1.567 0.654 0.397 C.608 
1.10 4.80 3.20 4. 7 8 0.30 1.486 0.676 0.451 C.667 
6.80 4.50 2.50 4.25 0.30 1.602 Q.662 0.368 0.556 
7.10 4.20 2.80 4.37 0.30 1.624 0.592 0.394 0.667 
1.20 3.40 3.20 4. 2 8 0.30 1.683 0.472 0.444 0.941 
7.60 5.60 4.50 5. 76 0.30 1.318 0.737 0.592 0.804 
8.50 4.90 2.50 4.70 0.30 1. 807 0.576 o. 294 o.s10 ....... h~-.., 
6.6C 4.00 2.60 4.09 C.30 1.612 0.606 0.394 0.650 e?"' 5.40 4.10 2.00 3.54 0.30 1.526 0.759 Cl.370 0.488 
-... . 
7.90 4.00 2.50 4.29 0.30 1.841 0.506 0.316 0.625 
·-
.,_.,, 
6.20 4.00 3.20 4.30 0.30 1.443 0.645 0.516 0.800 
7.50 4.20 2.20 4.11 0.40 1.826 0.560 0.293 0.524 llillllll • 5.30 3.10 2.90 3.63 0.30 1.462 C.585 0.547 0.935 
-· 5.60 3.50 2.00 3.40 0.30 1.649 0.625 0.357 0. 571 .... 5.40 4.00 1.50 3.19 C.30 1.694 0.741 0. 278 0.375 








SEC TI CN NUMBER 14.l 
A B C OM RD SPH X y z 
7.90 5.70 5.40 6.24 0.30 1. 266 C.722 0.684 0.947 
13.60 9.00 7.40 9.68 0.30 1.406 0.662 o. 544 0.822 
14. 3/J 6.30 5.70 e.01 0.30 1. 786 0.441 0.399 C.905 
12.90 6.20 3.30 6.41 0.50 2.Cll 0.481 0 • 256 C.532 
14.10 11.20 5.0C 9.24 C.40 1.526 0.794 0.355 0.446 
6.30 4.30 .1.40 3.36 0.40 1. 875 0.683 0.222 C.326 
6.60 4.80 3.10 4.61 0.30 1.431 0.727 0.470 C.646 
8.60 5.20 4.70 5.95 0.30 1.446 0.605 0.547 0.904 
5.20 4.00 3.10 4.01 0.50 1. 297 0.769 0. 596 o. 775 
....... 
~, .. 
13.30 10.10 5. 80 9.20 0.30 1.445 0.759 C.436 C.574 ... 
'·"' 6.10 4.10 3.2G 4.31 0.40 1.415 0.672 0.525 0.780 - ... 
10.90 7.90 4.60 7. 34 0.40 1.484 0.725 o. 422 0.582 .... ,._, 
9.10 5.80 5.40 6.58 0.30 1.383 0.637 0 • 593 C.931 
13.00 7.50 5.60 8.17 0.40 1.591 0.577 0.431 C.747 
-· 10.20 7.50 2.10 5.91 0.30 1.726 0.735 0. 265 0.360 ..... 
20.20 11.30 7.70 12.07 0.30 1.674 0.559 0.381 0.681 
.... 
7.80 6.70 5.30 6.52 0.20 1.197 0.859 0.679 0.791 II 9.60 6.40 4.70 6.61 0.40 1.452 0.667 Q.490 0.734 
11.ao 6.30 3.00 6.06 0.40 1.946 0.534 0.254 C.476 
.... 
.... 
14.50 11.so a.20 11.10 0.30 1.306 0.793 0. 566 0.713 
18.50 14.90 a.10 13.39 0.30 1.382 0.805 0.470 0.584 r:·· 
12.so 8.20 4.20 7.55 0.30 1.655 0.656 0.336 0.512 -~ 
31.40 22.10 9.80 18.95 0.30 1.657 0.704 C.312 0.443 :IC:1 
9.80 9.80 3.9G 1.21 0.30 1.360 1.000 0.398 0.398 ~· 
11.30 10.20 4.60 8.09 0.30 1.396 0.903 0 .407 0.451 • 
6.80 4.50 4.10 5.01 0.40 1.358 0.662 0.603 0.911 r-~ 
6.70 6.30 4.00 5.53 0.30 1.212 0.940 0.597 0.635 llllllll!llllllm 
9.6C 5.70 4.80 6.40 0.30 1.499 0.594 o.soo C.842 C:J 
7.20 5.80 3.00 5.00 0.30 1.439 0.806 0.417 0.517 
4.70 3.40 3.20 3.71 0.30 1.266 0.123 0.681 0.941 
10.no 6.20 4.70 6.63 0.40 1.508 0.620 C.470 o.758 
14.70 12.70 7. 40 11.14 .0.30 1.320 0.864 o. 503 o. 5 83 
21.90 16.00 a.so 14.56 0.30 1.505 0.731 0.402 C.550 
10.90 7.40 4.7.0 7.24 0.40 1.506 0.679 0.431 0.635 
-~ lC.40 8.0C 4.80 7.36 0.30 1.412 0.769 0.462 C.600 
5.50 3.90 2.30 3.67 0.30 1.500 C.709 0.418 o. 590 
6.20 3.50 3.30 4.15 0.30 1.493 0.565 0.532 0.943 
26.80 14.20 8.90 15.02 0.40 1. 785 o. 530 0.332 Q.627 
9.10 5.90 2.40 5.05 0.40 1.802 0.648 0.264 0.407 
6.80 5.70 2.10 4.71 0.30 1. 443 0.838 o.397 0.474 
9.60 7.50 3.20 6.13 0.40 1. 566 o. 781 0.333 0.427 
20.40 13.70 8.30 13.24 D.30 1.541 0.672 0 .407 0.606 
14.20 9.00 4.40 8.2 5 0.30 1.120 0.634 0.310 0.489 
16.40 11.so 7.90 11.42 0.30 1.436 o. 701 0.482 0.687 
6.10 5.60 3.50 4.93 0.30 1.238 0.918 0. 574 0.625 
7.40 4.80 3.40 4.94 0.40 1.497 0.649 0.459 0.708 
7.70 5.80 3. 70 5.49 0.30 1.403 0.753 0.481 0.638 
12.90 9.00 3.20 7.19 0.30 1.794 0.698 0.248 0.356 
10.00 5.40 5.10 6.51 0.30 1.537 0.540 0. 510 0.944 
3C. 20 19.20 9.30 17.'54 0.40 1.722 0.636 0.308 C.484 
268 
SEC TI QN NUMBER 14.l 
A 8 C OM RD SPH X y l 
6.10 3.70 3.50 4. 29 0.30 1.422 0.607 0.574 0.946 5.80 4.70 2.90 4.29 0.30 1.351 0.810 o.soo 0.617 
7.50 5.lC 3.60 5.16 0.30 l.452 0.680 0.480 0.706 
5.90 3.40 3.20 4.00 0.50 l .474 0.576 0.542 0.941 
8.10 5.40 4.10 5.64 0.40 1.436 0.667 0.506 o. 759 
5.70 3.90 2.40 3.76 0.30 1. 514 0.684 0.421 0.615 
12.ao 6.40 6.00 7.89 0.40 1.622 0.500 0.469 C.938 
7.80 5.40 5.10 5.99 0.30 1.302 0.692 0.654 0.944 
a.so 4.40 3.40 5.03 0.40 l.690 0.518 0.400 0.773 -·~ ... 
a.60 5.50 5.30 6.31 0.40 1.364 0.640 0.616 
-· 0.964 ~ ... 7.90 6.40 4.90 6.28 0.30 1.258 0.810 0.620 o. 766 t;..,, 
.... •· 11.00 10.70 9.30 10.31 0.30 1.067 C.973 0.845 0.869 11',k!ii. 
12.50 5.ao 4.70 6.98 0.30 1.790 0.464 0.376 O. 81G 
-23.40 14. 50 11.60 15.79 0.30 1.482 0.620 0.496 o.soo ..... 
29.90 23.80 18.90 23.78 0.30 1.257 0.796 0.632 0.794 111111111·•· 
9. 20 7.90 5.00 7.14 0.30 1.289 C.859 0.543 0.633 ..,. 
6.60 5.80 3. 80 5.26 0.30 1.255 C.879 0.576 0.655 
9.10 5.90 4.20 6.09 0.30 1.495 0.648 0.462 0.112 I. 
13.40 lC.70 7. 70 10. 34 0.30 1 .. 297 0.799 0.575 0.720 -.. 
8.80 6.00 3.90 5.91 o. 30 1 .. 490 0.682 0 .443 0.650 .... 
9.00 4.30 3.50 5.14 0.40 1. 752 0.4 78 0.389 0.814 L:: .. 7.50 4.00 2. SC' 4.2 2 0.30 1. 778 C.533 0.333 C.625 
7.70 6.10 2.90 5.15 0.30 1.497 C.792 0.377 0.475 :a=: 
15.90 11.10 5.60 9.96 0.30 1. 596 0.698 0. 352 C.505 =» 32.30 24.80 13. 80 22. 2 8 0.40 1.450 C.768 0 .427 o.556 • 
12.so 9.00 6.10 8.89 0.30 1.440 C.703 0.477 0.678 ~ 7.40 3.90 2.30 4.05 0.40 1.828 C.527 0. 311 o.sgo 
--6.40 5.40 2.50 4.42 0.40 1.448 C.844 0 .391 0.463 Cl 
6.80 6.10 3.20 5 .10 0.30 1.333 0.897 0.471 0.525 . 
21.10 12.30 10.50 13.97 0.40 1.511 C.5 83 0.498 C.854 
1 7. 3(; 9.70 9.00 11.47 C.30 1. 508 0.561 C .520 0.928 
13.20 9.50 6.70 9.44 0.30 1.399 o. 720 0. 508 0.705 
lC.00 4.40 3.70 5.46 C.3C 1.831 C.440 0.370 Q.841 
a.oo 5.70 3.40 5.37 0.40 1.489 0.712 0. 425 0.596 
13.60 9.10 a.so 10.29 C.30 1.322 0.669 0.647 0.967 
17.60 13.20 9.10 12.83 0.40 1.371 0.750 0. 517 0.689 
28.30 22.80 11.90 19.73 ,J. 30 1.434 0.806 0.420 0.522 
28.00 24.90 8.80 18.31 0. 30 1.529 0.889 0. 314 0.353 
19.40 17.90 9.50 14.89 0.40 l.303 0.923 0.490 0.531 
51.20 29.90 11.10 29.6Q 0.30 1. 724 0.584 0.334 C.572 
42.70 28.00 16.80 27.18 0.40 1.571 0.656 0.393 C.600 
26.80 23.60 10.90 19.03 0.40 1.408 0.881 0 .407 0.462 
14.70 7.70 6.50 9.03 0.30 1.628 C.524 0.442 0.844 
9.40 7.00 6.40 7.50 0.20 1.254 0.745 0.681 0.914 
9.10 6.70 3.80 6.14 0.20 1.482 0.736 0 .418 0.567 
11.70 7.40 3.40 6.65 0.30 1.759 0.632 0. 291 0.459 
7.80 6.30 3.50 5.56 0.30 1.403 0.808 0.449 c.556 
13.60 3.70 3.5C 5.61 0.40 2.426 0.212 0. 257 0.946 
7.90 s.ac 3.00 5.16 0.30 1.531 C.734 0.380 0.517 
7.60 5.90 3.20 5.24 0.30 1.452 0.776 o. 421 o.542 
269 
SECTION NUMBER 14.l 
A B C OM RO SPH 
6.20 4.70 2.90 
10.00 4.60 2.60 
6.00 4.10 3. 70 
6.40 4.80 3.50 
5.40 4.60 2.40 
4.40 4.10 2.20 
6.30 4.90 1.1c 
6.30 4.40 3.CO 
5.50 4.50 2.00 
4.60 4.60 3.40 
4.70 4.40 1.9() 
4.80 3.20 2.ao 
s.oo 4.30 2.40 
4.39 0.30 1.413 
4.93 0.30 2.030 
4.50 0.30 1.334 
4.76 0.30 1.346 
3.91 C.40 1.382 
3.41 0.20 1.290 
3.74 0.30 1.683 
4. 36 0.30 1.443 
3.67 0.4C 1.498 
4.16 0.30 1.106 
3.40 0.30 1. 382 
3.50 0.30 1.370 







C.932 0 .500 
0.778 0.210 
0.698 0.476 
0.818 0 .364 

























SEC TI ON NUMBER 14.2 
A 8 C OM RD SPH X V l 
12.10 8.40 5.90 8.43 0.30 1.435 C.694 0.488 0.702 
7.60 6.40 3.60 5.59 0.30 1.358 0.842 0.474 0.562 
1.10 5.70 3.60 5.26 0.40 1.349 0.803 0. 507 0.632 
7.90 5.30 4.70 5.82 0.30 1.358 0.671 0.595 0.887 
13.00 9.80 3.60 1.11 Q.30 1.686 G.754 0.277 0.367 
18.30 14.10 6.50 11.88 o. 40 1.540 0.770 0.355 0.461 
8.60 5.50 4.40 5.93 0.30 1.451 0.640 0.512 o.soo 
5.90 5.10 3.10 4.54 0.30 1.301 0.864 0.525 0.608 
-·· 10.90 1.10 5. 40 7.48 0.30 1.458 0.651 C .495 0.761 ..... 
12.50 8.30 6.60 8.81 0.40 1 .. 418 0.664 0.528 0.795 If!,!"' 
7.50 6.90 5.20 0.40 1.162 0.920 
IA,,' 
6.46 0.693 0.754 -. 
8.80 8.30 4.40 6.85 o.3o 1.285 0.943 o. 500 o. 530 -llllil,, 
15.30 13.00 5.20 10.11 0.30 1.513 0.850 0.340 0.400 
9.50 6.30 4.20 6.31 o.4o 1.505 0.663 0 .442 0.667 
-· 16.10 12.70 9.20 12. 34 0.40 1.304 0.789 0.571 0.724 
-· 12.00 10.60 6.50 9.39 0.40 1.279 0.883 0.542 0.613 
,,... 
8.40 1.20 3.00 5.66 0.30 1.484 0.857 0.357 0.417 I 11.10 7.90 6.50 8.44 0.30 1.387 0.675 0. 556 C.823 
9.00 1.00 4.00 6.32 C.30 1.425 0.11s 0.444 0. 571 ~ ._, 
6.30 5.60 3. 7C 5.07 c.4o 1.242 0.889 0.587 0.661 
6.60 6.40 3.90 5.48 o.40 1.204 0.970 0.591 0.609 
-9.00 6.20 4.70 6.40 0.30 1.406 0.689 0. 522 0.758 ...... 
10.00 5.40 4.40 6.19 0.30 1.615 C.540 0.440 0.815 :a: 
1.20 6 .. 60 2.9C 5.17 0.30 1.394 0.917 0.403 0.439 == 6.40 6.00 3.50 5.12 0.30 1.249 0.938 0.547 o. 583 .. 
16.20 14.90 8.20 12.56 o.3o 1. 290 0.920 0.506 0.550 r-
10.40 5.90 5.30 6.88 ().30 1.512 0.567 o. 510 0.898 
--9.00 4.90 2.10 4.92 0.30. 1.829 C.544 0 .300 0.551 C 
15.30 8.50 4.60 8.43 0.30 1.816 C.556 0 .301 0.541 
7e50 5.00 2.10 4.66 0.30 1.609 0.667 C.360 0.540 
23.70 20.40 16. co 19. 78 0.30 1.1c;0 0.861 C.675 0.784 
37.50 24.20 13.30 22.94 0.30 l.635 0.645 0.355 0.550 
14.30 10.20 4.00 8. 36 0.30 1.111 C.713 0.280 0.392 
18.80 10.80 6.90 11.19 o.30 1.680 0.574 0.367 0.639 ,c 11.20 5.40 5.30 6.B4 0.30 1.637 0.482 0.473 0.981 
9.90 5.60 5.00 6.52 0.30 1.518 0.566 C.505 0.893 
11.80 7.70 4.40 7. 3 7 0.30 1.602 C.653 0.373 C.571 
14.70 9.20 4.20 8.28 Q.40 1. 775 C.626 0. 286 0.457 
11.40 7.80 5. 50 7.88 0.40 1.447 0.684 0.482 0.705 
8.50 5.70 2.ac 5.14 0.30 1.654 0.671 0 .329 0.491 
11.80 7.3C 3.60 6.77 o.4o 1.743 0.619 0.305 C.493 
7.30 5.60 4.3C 5 .60 Q.30 1.303 0.767 o. 589 G.768 
7. 20 4.30 3.30 4.67 0.40 1.540 0.597 0.456 0.767 
18. lC· 12.40 6.70 11.46 0.30 1. 580 0.685 0.370 0.540 
14.20 12.20 5.90 10.07 0.30 1.410 C.859 0.415 0.484 
16.80 lC.50 6.00 10.19 0.30 1.649 0.625 o.357 0.571 
11.00 2.50 6.50 8.47 0.30 1. 299 0.773 0. 591 o.765 
12.7(; 8.40 6.60 8.90 0.30 1.428 0.661 0. 520 o.786 
11.10 6.70 3.70 6.50 0.3C 1. 707 0.604 0.333 0.552 
9.70 7 .10 5.30 7 .15 o.40 1.357 0.132 0.546 0.746 
271 
SEC TI DN NUMBER 14.2 
A B C OM RD SPH X y z 
9.10 4.70 4.30 5.69 0.30 1.600 0.516 0.473 0.915 
10.50 9.50 3.40 6.97 0.30 1.506 0.905 0.324 0.358 
11.20 8.90 5.10 7.98 0.30 1.403 0.795 0.455 0.573 
8.00 4.6C 3.40 5.00 0.40 1.599 0.575 0.425 0.739 
6.70 6.10 3.60 5. 2 8 0.3C, 1.269 C.910 0.537 0.590 
9.30 6.2C 4 .• 60 6.43 0.30 1.447 0.667 0.495 0.742 
7.60 7.30 2.60 5.24 0.30 1.44q C.961 0.342 0.356 
15.00 10.50 8.30 10.93 C.30 1.372 0.700 0.553 0.79C 
18.0C 16.10 9.80 14.16 0.40 1.211 C.894 0.544 -... 0.609 llillll,i, 
23.00 16.40 10.10 15.62 0.40 1.473 C.713 0.439 0.616 ..... ;.ft, , 
43.30 23.40 21.40 27.89 0.30 1.553 C.540 0.494 0.915 -. 
31.70 27.40 12.90 22.3 8 0.60 1.417 0.864 0.407 0.471 
-..... 8.00 4.10 4.00 5.08 0.30 1.574 0.512 o.sco 0.976 
11.10 4.60 3.00 5.35 0.40 2.075 0.414 0.210 0.652 
-· 6.40 5.00 2.40 4.25 0.40 1. 506 o.1a1 0.375 0.480 ... 
6.90 4.90 2.70 4.50 0.30 l.532 0.110 0.391 0.551 
.... 
7.00 5.90 3.80 5.39 0.30 1.298 0.843 0.543 0.644 I 6.50 4.50 3.70 4.77 0.30 1.364 0.692 0.569 0.822 
7.80 4.70 2.40 4.45 0.30 1.754 0.603 0.308 0.511 
-·· .... 5.50 s.20 2.cu 4.21 0.30 1.308 0.945 0.473 0.500 
7.60 3.70 2.30 4.01 0.4C 1.893 0.487 0 .303 0.622 ..,, 
6.40 3.90 3.40 4.39 0.30 1.456 0.609 0.531 0.872 llllll1111111t. 
7.90 4.30 3.70 5.01 u.30 1.577 0.544 0.468 0.860 JI=. 
6.50 5.20 2.20 4.21 0.30 1.546 0.800 0.338 0.423 ::-· 
7.30 5.30 2.90 4.82 C.30 1.514 0.726 0.397 0.547 • 
9.00 5.50 2.90 5.24 0.30 1. 719 0.611 0.322 0.527 r--~ 
1.00 3.30 3.20 4.20 0.40 1.668 0.471 0 .457 0.970 
-5.00 4.6C 3.10 4.15 o.3o 1.206 0.920 0.620 0.674 Cl 
4.70 3.90 1.40 Z.95 0.30 1.593 0.830 0.298 0.359 
7.0C 4.00 3.4C 4.57 0.30 1.533 0.571 0.486 0.850 
6.8C 4.40 3.70 4.80 0.30 l.416 G.647 0.544 0.841 
o.60 4.90 1.80 3.88 0.20 1.703 0.742 0. 273 0.367 
4.50 4.40 1.90 3.35 0.30 1.343 0.978 0.422 0.432 
5.80 4.80 2.5C 4.11 o. 30 1.410 0.828 0.431 C.521 
5.50 5.00 3.60 4.63 0.30 1.189 G.909 0.655 0.720 
5.60 4.60 3.00 4.26 0.20 1.315 0.821 0.536 0.652 
7.00 4.60 1.40 3.56 0.30 1.967 0.657 0. 200 0.304 
5.70 5.10 2.20 4.00 0.30 1.425 C.895 0.386 0.431 
5.40 4.20 3.20 4.17 0.40 1.295 c.11a 0.593 0.762 
s.10 4.20 2.40 3.72 0.30 1.372 0.824 0.471 0.571 
4.50 3.20 2.10 3.12 0.30 1.444 0.111 0.467 0.656 
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SEC TI ON NUMBER 14. 3 
A B C OM RD SPH X y z 
44.80 27.70 22.60 30.38 0.30 1.475 0.618 0 .504 0.816 
47.60 31.70 18.30 30.2 3 0.40 1.575 C.666 .Q.384 0.577 
7.80 6.60 s. 20 6.44 0.40 1.210 0.846 0.667 o.788 
a.90 6.30 5.20 6.63 0.30 1.342 C.708 0.584 0.825 
12.40 11.00 8.90 10.67 C.50 1.162 0.887 0.718 0.809 
11.40 7.10 2.10 6.02 0.30 1.893 0.623 0.237 0.380 
10.40 6.6C 3.50 6.22 0.30 1.673 0.635 0.337 0.53C 
11.10 5.50 4.10 6.30 0.40 1. 761 0.495 o. 369 0.745 
-·· 16.10 15.00 10.20 13.51 0.40 1.192 0.932 0.634 0.680 -Cc 
12.2c 6.20 2.10 5.42 0.30 2.253 0.508 0.172 0.339 II-!:" ...... 
8.50 5.60 5.60 6.44 0.30 1.321 0.659 0.659 1.000 ""',,, 
10. 20 ,9. 20 6.60 8.2C 0.30 1.243 0.804 0.647 0.805 -... 
9.10 4.90 4.90 6.02 0.20 1.511 0.538 0. 538 1.000 
9.00 5.50 2.00 4.63 0.40 1.945 0.611 0.222 0.364 ... 
12.10 9.10 5.60 8.65 0.30 1.468 0.111 0.441 0.615 
-·· 15.20 9.50 6.50 9. 79 0.40 1.552 0.625 0.428 0.684 r· 
20.20 9.20 6.80 10.81 0.40 1.868 0.455 0.337 0.739 I 10.~o 7.80 7.00 8.41 0.40 1.296 0.716 0.642 0. 897 
16.30 10.50 1.00 10.62 0.40 1.535 0.644 0.429 0.667 ... .... 
10.60 5.00 4.90 6.38 0.40 1.661 0 .4 72 0.462 0.980 
12.60 6.70 5. 00 7.5C 0.30 1.680 0.532 C.397 0.746 
--8.10 5.30 2.70 4.88 0.30 1.661 C.654 C.333 0.509 
-· 31.40 16.40 8.30 16.2 3 0.30 1.935 C.522 0.264 0.506 
:s=; 
11.60 lC.50 6.60 9.3C 0.30 1.248 0.905 0.569 0.629 ~ 
19.30 16.80 9.60 14.60 C.40 1.322 0.870 0.497 0.571 • 
18.50 9.70 5.90 10.19 0.30 1.815 0.524 (1.319 0.608 r--
8.6,'.; 6.10 4.70 6.27 0.30 1.371 0.109 0.547 0.770 llllfJlll1lllll 
9.60 6.00 3.40 5.81 0.30 1. 653 0.625 0.354 0.567 &::I 
7.60 6.80 5.40 6.53 0.40 1.163 0.895 0. 711 0.794 
7. 90. 6.50 3.20 5.48 0.40 1.442 Q.823 0.405 0.492 
s.1c 5.80 3.60 5.53 C.40 l.465 0.110 0 .444 0.621 
9.50 8.30 4.50 7.08 0.40 1. 342 0.874 0.474 o.542 
1.10 7.40 3.60 5.90 0.30 1. 306 0.961 C. 468 0.486 
13.9C 11.50 4.8C 9.15 0.40 1.518 0.827 0.345 C.417 
16.10 13.40 8.00 12.00 0.30 1.342 0.832 0.497 0.597 
13.30 8.90 8.20 9.90 C.40 1.343 0.669 0.617 0.921 
17.10 10.20 7.60 10.99 0.30 1. 557 0.596 0.444 Q.745 1 
20.80 16.80 7.90 14. 03 0.40 1.483 0.808 0.380 0.470 
16.80 13.90 9.40 13.00 0.40 1.293 0.827 o. 560 0.676 
{:- 31.40 24.80 14. 20 22.28 u.5o 1.409 Q.790 0.452 C.573 
29.20 20.60 15.20 20.91 0.30 1.396 0. 705 0.521 0.13a 
18.60 12.50 9.10 12.84 0.30 1.449 0.672 0.489 C.728 
22.30 11.20 10.90 16.11 0.30 1.384 0.111 0.489 0.634 
6.90 6.20 4. 80 5.90 0.30 1.170 o.899 0.696 0.774 
9. 20 5.30 3.90 5.75 0.30 1.600 o.576 0.424 0. 736 
12.00 8.00 5.40 8.03 0.40 1.494 Q.667 0.450 0 .675 
14.80 10.00 5.40 9.2 8 0.40 1.595 0.676 0.365 0.540 
8.50 7.60 4.60 6.67 0.40 1.274 o.894 0.541 0.605 
9.60 6.20 4.40 6.40 0.30 1. 500 Q.646 0.458 0.110 
12.90 8.70 6.10 B.81 o. 30 1.464 C.674 0.473 0.101 
273 
SECTION NUMBER 14. 3 
A B C DM RO $PH X y z 
8.50 6.60 2.60 5.26 0.30 1.615 0.776 0.306 0.394 
8.10 5.60 4.40 5.84 0.30 1.386 0.691 0.543 0.786 
6.00 5.30 4.10 5.07 0.20 1.183 0.883 0 .683 0.114 
13.60 12.40 4.20 8.91 0.30 1.526 0.912 0.309 0.339 
12.90 1.00 3.60 6.88 0.30 1.876 0.543 0.279 0. 514 
29.20 18.80 12.10 18.80 0.30 1.553 0.644 0.414 0.644 
17.40 1 7 .10 7.70 13.18 0.30 1.320 0.983 0.443 0.450 
1s.oo 12.ao 9.90 12. 39 0.40 1.211 o. 8 53 0.660 0.773 
-· 32.30 20.70 9.20 18. 32 0.30 1. 763 0.641 o. 285 0.444 ~ 
26.90 22.20 a.oc 16. 84 0.30 1.597 0.825 0.297 0.360 .!"" .... 
21.40 9.20 s.10 10.01 0.30 2.137 0.430 0.238 0.554 -. 
12.90 7.70 3.CO 6.68 o. 40 1.931 C.597 C.233 0.390 -.... 
12.20 12.00 5.50 9.30 0.40 1.311 0.984 0.451 0.458 
15.50 9.30 5.90 9.4 7 0.40 1.636 0.600 0.381 0.634 .. , 
21.10 19.10 9.90 15.86 0.40 1.330 0.905 0.469 0.518 
... 
18.50 9.60 8.40 11.43 0.20 1.619 0.519 0.454 0.975 
I"' 
19.10 14.40 10.10 14.06 0.30 1.359 C.754 0.529 C.701 I 22.10 i6. 20 a.10 14.39 0.40 1.578 0.114 0.357 (). 500 
19.20 12.50 10.90 13.78 0.30 1.393 0.651 0.568 C.872 
.... 
... 
12.00 6. 90. 6.30 8.05 0.30 1. 491 C.575 o.525 0.913 
12.10 5.00 3.40 6.00 0.40 2.117 C.394 0.268 0.680 
--10.50 5.90 3.60 6.06 0.30 1.731 C•.562 0.343 0.610 
--· 1.10 5.60 3.60 5.23 0.40 1.357 C.789 C. 507 0.643 :I::
8.90 4.00 3.;c 5.18 o. 30. 1.719 0.449 0.438 0. 975 ~ . 
6.80 5.10 3.90 5.13 C.30 1.325 0.750 o.574 0.765 • 
7.30 6.60· 3.9C 5.73 0.30 1.275 0.904 0.534 C.591 ~ 
5.70 3.80 3.40 4.19 0.30 1.360 0.667 0.596 0.895 
-5.80 4.50 2.90 4.23 0.40 1.371 0.776 o. 500 0.644 Cl 
1.10 s.oo 2.60 4.52 0.30 1.571 0.704 0.366 c.s2c 
1.00 s.oc 3.10 4.77 C.40 1.468 0.714 C.443 0.620 
6.40 4.40 3.90 4.79 0.40 1.336 C.687 0.609 0.886 
5.50 4.40 3.40 4.35 0.20 1.265 0.800 0.618 0. 773 
6.40 4.10 3.0C 4.29 o. 30 1.493 C.641 0.469 0.732 
5.90 3.60 3.00 3.99 0.40 1.477 0.610 0. 508 0.833 •.c.. 7.40 5.90 2.50 4. 78 0.30 1.548 0.797 0. 338 0.424 
8.40 4.70 2. 80 4.80 0.30 1. 750 o. 560 C.333 0.596 
1.00 4.40 2.80 4.42 0.40 l.584 0.629 0.400 C.636 
a.20 5.90 4.00 5.78 0.30 1.418 C.720 0.488 0.678 
9.00 3.80 2.20 4.22 0.30 2.132 C.422 0.244 c.579 
5.90 4.40 3.20 4. 36 C,.40 1.352 0.746 0.542 0.121 
5.40 4.40 1.30 3.14 0.40 1.721 0.815 o. 241 0.295 
5.60 4.80 3. 50 4.55 0.40 1.231 0.857 0.625 0.729 
s.so 3.80 3.60 4.22 0.30 l.303 0.691 0.655 0.947 
5.40 3.20 2.50 3.51 0.30 1. 539 o.593 0.463 0.781 
6.80 3.90 3.20 4.39 0.30 1.547 0.574 0.471 0.821 
6.40 4.20 2. 8(i 4.22 0.40 1.516 0.656 0.437 0.667 
6.40 4.10 2.10 3.81 0.30 1.682 0.641 0.328 0.512 
6.90 4.20 2.30 4.05 0.3C 1.702 0.609 0.333 0. 548 
6.80 2.80 2. 1(') 3. 72 0.30 1.829 0.412 0.397 0.964 
5.70 4.70 2.50 4.06 0.30 1.404 0.825 0.439 0.532 
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SECTION NUMBER 14.3 
A B C DM RO SPH X y z 
6.10 3.60 2. 50 
5.90 4.10 2.80 
5.90 3.30 3.10 
5.30 2.10 2.20 
6.30 3.00 2.1c 
4.50 3.20 2.60 
4.80 3.90 2.10 
4.90 4.10 2.40 
5.70 3.70 1. 6(l 
4.60 3.90 2.4c 
3.8() 0.30 1.605 0.590 0.410 0.694 4.08 0.30 1.44 7 0.695 0.475 0.683 3. 92 0.30 1.504 0.559 0.525 0.939 3.16 0.30 1.679 0.509 0.415 0.815 3.71 0.30 1.698 0.476 0.429 0.900 3.35 0.30 1.345 0.111 0.578 0.812 3.40 0.30 1.412 o. 813 o. 437 c. 538 3.64 0.30 1.346 0.837 0.490 0.585 3.23 0.30 1. 764 0.649 o.2a1 0.432 3.50 0.30 1.312 0.848 0. 522 0.615 
L---------== 
-275 
SEC TI ON NUMBER 14.4 
A B C OM RD SPH X y z 
4.80 4.60 3.0C 4.05 0.30 1.186 0.958 0.625 0.652 
4.60 3.40 2.90 3.57 0.30 1.290 0.739 0.630 0.853 
11.20 6.00 4.50 6.71 0.30 1.669 0.536 0.402 0.750 
11.00 7.80 5.50 7. 79 0.20 1.413 0.709 o. 500 0.705 
11.00 7.20 5.20 7.44 0.30 1.478 0.655 0.473 0.122 
9.20 6.60 _5. 40 6.90 0.30 1.334 C.717 0. 587 0.818 
9.10 5.30 3.40 5.47 0.40 1.663 0.582 0.374 0.642 
10.60 9.10 6.00 8.33 0.30 1.212 0.858 0.566 0.659 
--4.40 2.10 1.80 2. 78 0.30 1.585 0.614 0.409 0.667 .. 
9.40 6.10 2.60 5.30 0.30 1.773 0.649 0.211 0.426 ~.... 
10.10 8.80 2.20 5.92 0.30 1.808 0.022 0 .206 o. 250 ~ .. , 
10.50 8.50 5. 20 7.74 0.30 1.356 0.810 0.495 0.612 
1,11, 
Ill,,. 
10.80 5.60 4.20 6.33 0.20 1.705 0.519 0.389 0.750 
6.50 4.50 2.10 4.29 0.30 1.515 0.692 0 .415 0.600 
-· 7.00 5.00 2.90 4.66 0.30 1.501 0.714 0.414 0.580 -·1'1' 
7.50 3.80 2.30 4.03 0.30 1.860 0.507 0.307 0.605 
I"· 
1 7 .10 12 .. 80 7.80 11.95 C.40 1.431 0.749 0 .456 0.609 I 6.50 3 .. 40 2.3C 3.70 0.20 1.755 0.523 C.354 0.676 
16.30 9.80 7.10 10.43 0.30 1. 563 0.601 0 .436 0.724 
.... 
.. 
6.70 5.30 3.30 4.89 0.30 1.369 0.791 C.493 0.623 
5.80 5.10 1.90 3.83 0.20 1.514 o. 8 79 0.328 0.373 
-9.70 8.90 5.80 7.94 C.30 1.222 C.918 0.598 0.652 --. .. 
6.50 6.00 3.40 5.lC 0.40 1.275 C.923 0.523 0.567 IC;: 
1.10 4.20 3.90 5.01 0.30 1. 535 0.545 0.506 0.929 = 5.50 3.40 2. lG 3.40 0.30 1.618 C.618 0.382 0.618 IL 
4.9C 3.60 2.1c 3.33 0.30 1.470 0.735 0.429 0. 583 ~ 
5.80 2.90 2.10 3.57 0.40 1.626 c.soo 0.466 0.931 
-6.60 4.30 2.30 4.03 0.30 1. 639 0.652 0.348 o.535 !Cl. 
4.60 4.30 2.30 3. 5 7 0.30 1.289 0.935 o. 500 0.535 
4.60 3.40 2.40 3.35 C.30 1.374 C.739 0.522 0.706 
12.60 6.30 3.40 6.46 0.30 1.950 C.50C o. 270 0.540 
7.60 6.60 3.80 5.76 0.30 1.321 C.868 0. 500 0.576 
11.40 8.40 5.50 8.08 0.30 1.412 0.737 0.482 0.655 
22.30 21.40 13. 80 18.74 0.30 1.190 0.960 c,.619 0.645 
9.00 6.40 4.20 6.23 0.40 1.444 0.711 C.467 0.656 
a.oo 7. 20 3.60 5.92 0.30 1.352 0.900 0.450 0.500 
7.70 6.10 3.60 5.53 0.30 1.392 0.792 0.468 0.590 
4.90 4.60 3.90 4.45 0.30 1.102 0.939 0. 796 0.848 
a.so 1.00 5.80 7.10 0.20 1.240 o. 795 0.659 0 .8 29 
19.80 11.00 10.80 15.38 0.40 1.288 0.859 0.545 C.635 
9.40 7.00 4.20 6.51 C.30 1.443 0.745 0.447 0.600 
9.40 4.60 4.10 5.62 0.20 l.673 0.489 0 .436 0.891 
9.20 4.00 4.00 5. 2 8 0.30 1.742 o. 435 C.435 1.000 
7.80 4.00 3.20 4.64 0.40 1.681 0.513 0.410 0.800 
13.00 8.80 7.20 9.37 0.30 1.387 0.677 0. 554 0.818 
a.so 8.70 5.80 7.63 C.40 1.153 0.989 G.659 0.667 
12.4C 7.70 6.60 8.57 0.30 1.446 0.621 o.532 0.857 
6.90 5.00 2.10 4.5 3 0.30 1.522 C.725 0. 391 0.54C 
4.20 3.70 2.10 3.20 0.30 1.314 0.881 0.500 0.568 
6.20 4.00 3.30 4.34 C.40 1.428 C.645 0.532 0.825 
---- --- ---·-~ 
-
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SEC TI ON NUMBER 14.4 
A B C OM RD SPH X y z 
7.60 6.10 3.40 5.4C 0.30 1.407 o. 803 0.447 0.557 
1.00 s.co 3.80 5.10 0.30 1.371 0.714 0.543 o. 760 
5.40 5.70 2.80 4.42 0.30 1.223 1.056 0.519 0.491 
7.30 4.9G 3.40 4.95 0.30 1.473 0.671 0.466 0.694 
.10. 50 8.80 · 7. 50 8.85 0.30 1.187 0.838 0.714 0.852 
6. 50 3.60 2. 70 . 3.98 0.30 1.632 0.554 0.415 0.750 
5.90 4.00 2.50 3.89 0.3() 1. 516 0.678 0. 424 0.625 
10.20 7.80 3.40 6.4 7 0.30 1.577 0.765 0.333 0.436 
--11.50 5.30 3.10 5.74 0.30 2.004 0.461 C.270 o. 5 85 
-· 5.00 2.10 2.00 3.00 0.30 1.667 0.540 0.400 0.741 IP!"" ... , 
6.80 4.50 2.60 4.30 0.30 1.581 0.662 0.382 0.578 ..... 
7. 4C 6.70 4.10 5.88 0.30 1.259 0.905 0.554 0.612 -... 
8.50 4.30 3.70 5.13 0.30 1.656 o. 506 0.435 0.860 
7.70 6.40 0.90 3.54 0.20 2.175 0.831 0.111 0.141 
-· 6.20 4.10 3.90 4.63 0.30 1.340 C.661 0.629 0.951 
.. ,. 
5.60 4.80 2.50 4.07 0.30 l.377 0.857 0.446 0.5 21 
,...
6.70 3.60 2.5G 3.92 0.40 1. 709 0.537 o. 373 0.694 l 6.30 3.70 1.90 3.54 0.30 1.781 0.587 G.302 0.514 
4.60 3.60 3.10 3.72 o. 30 1.238 C.783 0.674 0.861 
... 
.. , 
5.30 4.00 2.oc 3.49 0.30 1.520 o.755 C.377 0.500 
5.40 4.40 2.60 3.95 0.30 1.366 0.815 0.481 0.591 
-5.60 5.80 1.70 3.81 0.30 1.471 1.036 0.304 0.293 
..... , 
5.90 4.90 3.60 4.70 o.30 1.254 (\.831 0.610 Ci.735 1:, 
7.30 6.40 4.50 5.95 0.30 1.228 0.877 0.616 0.103 ~-
7. 50 4.70 3.60 5.03 0.30 1.492 0.627 0 .480 C.766 .. 
14.10 7.20 5.30 8.13 0.30 1. 734 C.511 0.376 0.736 r--· 
ll.90 4.40 3.60 5.73 0.30 2.075 C.370 0.303 0.818 ••• 
6.60 5.20 3.30 4.84 0.30 1.364 o.1aa 0.500 0.635 Cl 
13.80 13.30 5.50 10.03 0.30 1.376 0.964 0.399 0.414 
6.20 4.60 1.ao 3.72 0.30 1.668 0.142 0.290 0.391 
6.70 3.40 2.90 4.04 0.30 1.657 C.507 0.433 0.853 
4.80 3.BC 1. oc 2.63 C.40 1.823 0.792 0. 208 0.263 
20.40 1s.2c 11.80 15.41 0.30 1. 324 0.745 0. 578 0.776 
25.30 21.20 11.40 18.29 0.40 1.384 0.838 0.451 0.538 
b.80 3.20 3.00 4.03 0.30 1.689 0.471 0.441 C,.938 
s.ao 3.80 2.60 3.86 0.30 1. 504 0.655 G.448 0.684 
6.30 5.00 3.10 4.60 0.30 1.368 o.794 0.492 0.620 
8.10 4.90 2.9() 4.86 0.3(\ 1.665 c. 605 D.358 0.592 
7.00 6.00 3.50 5 .2 8 0.30 1.326 C.857 c.soo o. 5 83 
6.30 4.50 2.30 4.02 0.30 1.565 0.714 0.365 0.511 
1.10 7.20 2.10 5.31 0.30 1.450 0.935 0. 351 o.375 
7.50 5.30 l.90 4. 2 3 0.30 1.774 0.101 0.253 C.358 
14.50 12.70 4. 80 9.60 0.30 1.511 0.876 0.331 0.378 
l0.40 6.60 4.40 6.71 0.30 1.550 0.635 0 .423 0.667 
4.90 3.90 3.00 3.36 0.30 1.271 0.796 0.612 0.769 
9.00 3.3C 3.CO 4.4 7 0.30 2.015 0.367 C.333 0.909 
7.50 1.20 4.70 6.33 0.30 1.185 0.960 0.627 0.653 
10.40 9.30 7.50 8.99 0.40 1.157 0.894 G.721 0.806 
20.50 14. 30 12.50 15.42 0.30 1.330 0.698 0.610 0.874 
a.so 5.10 4.90 6.26 0.30 1.405 0.648 0.557 0.860 
• 
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SEC TI ON NUMBER 14.4 
A B C OM RD SPH X V z 
12.00 7.90 4.70 7.64 0.30 1.s11 0.658 0.392 0.595 
10.60 4.50 '3.30 5.40 0.20 1.963 0.425 0.311 0.733 
13.60 8.40 . 7. co 9.28 0.30 1.465 0.618 0.515 0.833 
13.40 13.30 8. 50 11.48 0.40 1.167 0.993 0.634 C.639 
a.20 7.70 4.00 6.32 0.30 1.297 0.939 0.488 0.519 
6.40 4.30 4.C'O 4.79 0.30 1.335 0.672 0.625 0.930 
1 s. 10 11.70 4.20 9.05 0.30 1.668 0.775 0. 278 o. 359 
10.ac 9.40 5.7C 8.33 0.30 1.296 0.870 0.528 0.606 
--10.00 5.50 3.CO 5.48 0.30 1 .. 823 0.550 0.300 o. 545 ... 
12.60 10.10 5.10 8.66 0.30 1.455 0.802 0.405 0.505 ~,. .... 
1.10 5.5C 2.80 4.91 0.30 1.567 0.714 0.364 0.509 .... 
14.60 1.1c 4.20 7.58 0.30 l.926 0.486 0.288 0. 592 -.,, 
5.30 3.60 2.90 3.81 o. 30 1.391 0.679 0. 547 0.806 
19.00 10.20 6.60 10.86 0.40 1. 750 0.537 0.347 0.647 ... 
9.20 6.40 4.30 6.33 0.30 l.454 0.696 0.467 0.672 IIIIJI,!< r· 
12.so 9.00 4.80 8.21 0.30 1.559 o. 703 0.375 0.533 
9.40 6.40 s. 20 6.79 0.30 1.385 0.681 0.553 C.813 I 9.20 6.90 4.20 6.44 0.30 l.429 C.750 Q.457 C.609 
6.50 3.80 2.50 3.95 0.30 1.645 Q.585 C,.385 0.658 .. .... 
10.20 3.70 2.60 4.61 c.20 2. 211 0.363 0. 255 0.703 
6.9C 6.50 4.20 5.73 0.30 1. 204 0.942 C.609 0.646 ... 
7.40 4. 3,0 3.20 4.67 0.40 1.585 0.581 0.432 0.744 
-5.40 4.20 2. 3i.; 3.74 0.30 l.445 0.778 0.426 0.548 l=i 
8.00 6.00 2.40 4.87 0.20 1_.. 644 0.150 0.300 0.400 :sri 
5.00 4.30 2.60 3.82 0.30 1.308 0.860 0.520 0.6{)5 • 
5.90 3.70 2.10 3.89 0.30 1.516 0.627 0.458 Cl. 730 r--
5.90 4.60 2.oc 3.79 0.30 1. 558 o.1ao 0.339 0.435 
-21.90 12.60 8.30 13.18 0.30 1.661 o. 575 0.379 C.659 0: 
18.10 13.10 8.3C 12.53 0.30 1.444 0.124 0.459 0 .634 :=.1r 
34.80 23.10 21. 20 25.73 0.30 1.352 0.664 0.609 0.918 
39.10 26. 2C 21.ac 2 8.16 0.30 1.388 0.670 0.558 0.832 
--=-=--c---'"-'--------------
278 
SEC TI CN NUMBER 15.l 
A B C OM RD SPH X y z 
53.90 40.60 34.10 42.10 0.60 1.280 C.753 0.633 0.840 
4Q.90 31.10 27.40 32.66 0.40 1.252 0.160 0.670 0.881 
4s.10 36. 60 29.00 37.lC 0.40 1.297 0.761 0 .603 0.792 
56.40 23.70 15.00 27. l 7 0.40 2.076 0.420 o. 266 0.633 
9.50 6.40 4.30 6.39 0.30 1.486 0.674 0.453 0.672 
11.90 9.50 7.30 9.38 0.20 1.269 o. 798 0.613 0.768 
6.80 5.30 3.50 5.02 0.30 1.356 0.779 C.515 0.660 
8.70 5.70 3.10 5.36 0.30 1.624 0.655 0.356 0.544 
11.BO 8.40 5.80 8.32 0.30 1.419 0.112 0.492 0.690 
.... 
.... 
10.00 7.00 4.40 6.75 0.50 1.481 0.100 0.440 0.629 Ii' .. ... 
9.40 5.10 2 •. 50 4.93 0.30 1.907 0.543 o. 266 0.490 "" •. 
1.20 6.20 3.70 5.49 0.30 1.312 0.861 0.514 0.5'97 .. ... 
12.30 5.70 3.40 6.20 0.30 1.984 0.463 0.276 0.596 
12.40 7.40 5.00 7. 71 0.40 1.608 0.597 0.403 0.676 •.. 
16.70 10.90 5.80 10.18 0.50 1.640 C.653 0.347 o. 532 ... 
13.10 10.00 7.20 9.81 0.30 1.336 0.103 C. 550 0.720 r· 
16.80 9.80 9.40 11.57 o. 30 1. 452 0.583 o. 560 0.959 I 16.00 8.90 5. 5() 9.22 0.30 1. 736 0.556 0.344 0.618 
6.50 4.50 3.80 4.81 o. 30 1. 352 0.692 0.585 0.844 
..,_ 
.. 
s.oo 5.10 2.80 4.85 0.30 1.649 0.637 0. 350 0.549 
5.60 4.7G 3.20 4.38 0.20 1.278 0.839 0. 571 0.681 ..... 
7.60 4.00 2.50 4. 24 0.30 1. 794 0.526 0.329 0.625 ..... 
12.80 7.70 5.90 8.35 0.30 1.534 0.602 0 .461 0.766 11::: 
15.20 11.90 8.8C 11.68 0.30 1.302 o.1s3 C.579 o.739 ~ 
11.90 7.10 4.SO 7.45 0.40 1.597 0.597 C.412 0.690 
ll.4C 6.90 5.60 7 .61 o. 40 1.498 0.605 0 .491 0.812 r-,cu 
12.10 lCi.30 1.10 9.6C 0.40 1.260 0.851 0.587 0.689 
-23.70 16.20 12.10 16.69 0.40 1.420 0.684 0. 511 0.747 Cl 
29.30 2 2. 9;,J 1.10 16.83 0.40 1. 741 C.782 0.242 0.310 
46.3C 32.30 1(). 70 25.20 C·. 40 1.837 0.698 C.231 0. 331 
30.20 18.20 14.1(' 19.79 0.20 1.526 0.603 0.467 0. 775 
43.30 18.80 14.0C 22.50 0.30 1. 924 0.434 0.323 0.745 
35. 40 18.60 16.50 22.15 0.40 1.598 0.525 C.466 o. 887 
28.70 23.60 9.30 18.47 0.30 1.554 0.822 0 .324 0.394 
25.70 ZC.30 8.20 16.23 C.30 1.583 0.790 0.319 0.404 
29.90 26.lC 18.60 24.39 o. 30 1.226 0.873 Q.622 0.113 
29.90 16.00 9.50 16.56 0.60 1.805 0.535 0. 318 C. 594 
21.30 14.00 9.60 14.20 0.30 1.500 0.657 0.451 0 .686 
11.00 5.80 4.20 6.45 0.30 1.706 0.527 0. 382 0.724 
8.10 5.90 3.00 5.23 0.30 1.548 0.728 0.370 a.sos 
7.70 5.70 3.00 5.09 0.30 1.514 o. 740 0.390 0.526 
9.50 5.80 4. oc- 6.04 0.40 1. 573 0.611 0. 421 0.690 
1.20 4.20 3.90 4.90 0.30 1.468 0.583 0.542 0 .929 
13.10 8.20 5.70 8.49 0.40 1.543 0.626 0. 435 0.695 
5.80 5.30 4.10 5.01 0.30 1.157 0.914 0. 707 o.774 
1.20 5.10 4.20 5.36 0.30 1.343 C.708 0.583 0.824 
7.80 s.20 4.60 5.71 0.30 1.365 0.667 0.590 0.$385 
9.10 5.40 3. 8() 5.72 0.30 1.592 0.593 G.418 0.704 
6.60 5.30 3.lC 4.77 0.40 1.384 C.803 0.470 o. 585 




SEC TI CN NUMBER 15.l 
A B C DM RD SPH X y z 
6.30 5.20 2. 7( 4.46 0.30 1.414 0.825 0.42g 0.519 
6.20 5.60 3.CO 4.71 0.20 1.318 o.go3 0.484 0.536 
14.10 lC.90 5.50 9.46 0.40 1.491 0.773 0.390 0.505 
11.90 8.40 4.80 7.83 0.40 1. 520 0.706 0.403 0.571 
16.50 11.20 6.20 10.46 0.50 1.577 0.679 C.376 0.554 
8.40 5.00 2 .• 60 4.78 0.30 1. 757 0.595 C.310 0.520 
19.70 15.50 10.00 14. 51 0.40 1.358 0.787 o. 508 0.645 
9.00 6.10 3.20 5.60 0.40 1. 607 0.678 0.356 0.525 
-. ... 
11.00 11.50 9.20 12.16 0.30 1.398 0.676 0.541 o.soo 1111!• 
12.60 10.40 7.60 9.99 C.40 1. 262 0.825 0.603 C.731 ~,~ 111; 
11.20 s.10 4.90 7.63 0.20 1.468 C.723 0.437 0.605 ~ . 
7.80 4. 20 z.co 4.03 0.30 1.935 0.538 0.256 0.476 .. .. 
6.20 4.80 3.10 4.52 0.40 1.372 0.774 C.500 0.646 
8.60 4.60 1. 70 4.07 0.30 2.115 0.535 C.198 0.370 •· 7.20 4.10 4.10 4.95 0.30 1.456 0.569 0.569 1.000 -~ 
6.50 5.50 2.30 4.35 0.30 1.495 0.846 0.354 0.418 r· 
6.30 4.50 3.00 4.40 0.40 1.433 0.714 0.476 0.667 l 10.30 6.90 5.10 7.13 0.30 1.445 0.670 0.495 0.739 
18.80 17.5C 11.00 15.35 0.30 1. 225 0.931 C.585 0.629 • 11111 
11.30 9.60 5.40 8.37 0.40 1.351 0.850 0.478 0.562 
16.5C 10.90 3.70 8. 73 0.40 1.890 0.661 C. 224 0.339 ... , 
' 
-· 
19.9C 16.60 10.90 15. 33 0.30 1.298 0.834 0.548 0.65? IC,;; 33.80 22.80 11.60 20.75 0.30 1.629 C.675 0.343 c. 509 
:S'' 39.00 21.go 13.10 24.22 0.40 1.610 0.713 0.336 0.471 '1'1 
25.10 14.10 6.7C 13. 33 0.30 1.882 0.562 o. 267 0.475 t 




SEC TI ON NUMSER 15.2 
A 8 C OM RD SPH X y z 
54.80 46.10 24.4C 39.50 0.60 1.387 0.841 0.445 0.529 
48.80 24.40 24.40 30.74 0.50 1.587 o.soc c. 500 1.000 
79.30 70.20 33.80 57. 30 0.50 1.384 0.885 0.426 0.481 
ao.,o 49.40 29.30 48.84 0.50 1.648 0.614 0 .364 0.593 
86.40 55.50 32.30 53. 70 0.60 1. 609 0.642 0.374 0.582 
59.10 42.70 29.90 42.26 o.so 1.399 0.723 0.506 0.100 
79.60 35.70 32.90 45 .39 0.60 1. 754 0.448 0.413 0.922 
52.80 51.20 29. 30 42.95 0.60 1.229 0.970 0.555 0.572 
7.30 4.70 2.10 4.16 0.30 1.754 0.644 0.288 
..... 
0.447 .... 
11.00 a.co 4.30 7 .2 3 0.30 1.521 o. 727 0.391 0.537 ..... 
... 
8.80 6.50 4.7C 6.45 0.40 1.363 0.739 0.534 0.723 ~ It 
6.90 5.70 3.40 5.11 0.20 1.349 0.826 0.493 0.596 .. .... 
6.00 4.80 3.40 4.61 0.30 1.302 o.soo 0.567 0.708 
15.00 13.40 5.ao 10.52 0.30 1.425 0.893 0.387 0.433 .... 
11.60 10.90 6.80 9.51 0.30 1.220 0.94C 0 • 586 0.624 •• 
6.90 4.20 3.30 4.57 0.30 1.509 0.609 0.478 0.786 
,. 
7.60 6.40 3.70 5.65 0.30 1.346 0.842 0.487 0.578 I 1.10 6.30 4.00 5.79 0.40 1.330 0.818 0. 519 0.635 
ll.6C 8.90 3.90 7.38 o. 40 1.571 0.767 C.336 0.438 .... ... 
9.90 8.20 4.70 7.25 0.40 1.365 0.828 0.475 0. 573 
6.50 5.50 3.7G 5.lC 0.30 1.276 C.846 0.569 C.673 ... 
5.10 4.00 2.70 3.80 0.40 1.340 0.784 0. 529 0.675 
-0.577 0.949 re:· 9.70 5.90 5.60 6.84 0.40 1.417 0.608 I 
16.40 s.oo 3. 90 8.00 0.40 2.050 0.488 0.238 0.487 ~· 
8.80 7.50 3.10 5.89 0.30 1.493 0.852 0.352 0.413 
5.90 3.50 3.30 4.08 o. 40 1.444 C.593 o. 559 0.943 
15. 70 10.30 8.50 11.12 0.40 1.412 0.656 0.541 0.825 
12.20 11.10 5.50 9.06 0.30 1.346 0.910 0.451 0.495 
21.70 13.10 7.60 12. 93 0.30 1.679 G.604 0.350 o. 580 
10.40 8.10 4.80 7.39 0.40 1.406 C.779 0.462 0.593 
14.50 7.70 6.80 9.12 0.40 1.589 C.531 0.469 0.883 
17.10 9.50 6.40 lCi.13 0.30 1.688 c.556 0.374 0.674 
17.20 16.40 14.00 15.81 0.30 1.088 C.953 C.814 0.854 
28.lC 20.20 16.80 21.21 0.40 1.325 0.719 0.598 0.832 
25.20 2C.50 9.70 17.11 C.40 1.473 0.813 o.385 0.473 
25.CC 18.00 12. 30 17.69 0.30 1.413 0.120 0.492 0.683 
5.10 4.50 2.90 4.05 0.40 1.258 0.882 o. 569 0.644 
8.30 6.60 4.50 6.27 0.40 1. 324 0.795 0.542 0.682 
10.70 9.50 5.30 8.14 0.30 1.315 C.888 0.495 0.558 
9.00 8.10 4.50 6.90 0.40 1.305 0.900 0.500 0.556 
10.9() 7.40 3.50 6.56 0.40 1.662 0.679 0.321 0.473 
12.10 7.40 4.80 7.55 0.30 1.603 0.612 Q.397 C.649 
9.80 s.oo 4.70 7.17 0.40 1.36 7 0.816 0.480 c. 5 87 
9.20 6.70 4.60 6.57 0.40 1.400 0.728 0.500 0.687 
18.30 11.90 7.50 11. 78 0.30 1.554 0.650 0.410 0. 6 30 
21.20 19.00 12.00 18. 3 7 0.40 1.480 0.699 C.441 0.632 
32.90 21.3C 13.00 20.B9 0.30 1. 575. 0.647 0.395 0.610 
14.80 10.60 10.00 ll.62 0.30 1.274 0.116 0.676 0.943 
9.70 8.90 6.80 8.37 0 .30 1.158 0.918 o. 701 C.764 
10.40 5.90 5.10 6.7CJ 0.30 1.532 0.567 0.490 0.864 
281 
SECTION NUMBER 15.2 
A B C DM RD SPH 
a.oo 4.70 3.20 
8.00 6.90 3.90 
8.40 7.40 4.30 
a.so 7.50 3.20 
1.20 3.90 2.40 
8.20 6.00 3.60 
7.80 4.70 3.60 
1.20 s.10 3.50 
35.40 18.70 s.oo 
47.CO 28.70 19. 40 
31.50 24.40 14. 50 
4.94 o.so 1.620 
5.99 0.30 1.335 
6.44 0.40 1.304 
5.96 0.30 1.478 
4.07 0.40 1. 769 
5. 62 0.30 1. 460 
5.09 0.40 1.532 
5.05 0.40 1.427 
17.43 0.30 2.031 
29.69 0.30 1.583 
































SEC TI CN NUMBER 15.3 
A 8 C DM RD SPH X V z 
59.90 43.40 36. 60 45.4C 0.60 1.297 C.737 0.621 0.843 
92.20 62.20 56.10 68.52 0.60 1.346 0.675 0.608 0.902 
36.60 28.00 27.40 30.39 0.30 1. 204 o.765 o. 749 0.979 
41.20 28. 00 27.40 31.62 0.40 1.303 0.680 0.665 0.979 
42.70 40.20 26.80 35.83 o.so 1.192 0.941 0.628 0.667 
83.50 76.90 .59.80 72.68 0.60 1.149 0.921 0.716 0.778 
6.50 5.20 4.60 5. 38 0.40 1. 209 0.800 o. 708 0.885 
5.20 3.50 3.10 3.84 0.30 1 .. 356 0.673 0 .596 o. 886 .... 
7.40 5.40 3.30 5.09 0.30 1.454 0.730 0.446 o. 611 .... 
7.70 5.10 3.80 5.30 0.30 1.452 0.662 0.494 0.745 ~·:-I,' 
7.80 6.10 2 .• 80 5 .11 0.40 1.527 0.782 0.359 0.459 '"' . 
4.00 3.80 3.30 3.69 0.30 1.085 0.950 0.825 0.868 
.. 
"" 
s.oo 5.30 4.20 5.63 0.30 1.422 C.662 0.525 0.792 
11.10 8.70 3.80 7.16 0.30 1. 550 0.784 0.342 0.437 •• 
12.50 8.80 4. 20 7.73 0.40 1.617 0.704 0.336 0.477 
lll>i. 
13.80 8.90 6.50 9.28 C.40 1.488 0.645 C.471 0.730 
,.. 
8.90 4.70 3.60 5.32 0.40 1.673 0.528 0.404 0.766 I 9.40 6.50 4.30 6.40 C.40 1.468 0.691 0 .457 0.662 
9.50 7.10 5.80 7. 31 0.40 1.299 0.747 0.611 0.817 
.. 
.. 
7.6C 6.80 5.50 6. 57 0.30 1.156 0.895 o. 724 C.809 
10.20 4.40 3.20 5.24 0.30 1.948 0.431 0.314 0.121 ... , . 
7.50 5.50 3.00 4.98 0.30 1. 505 0.733 0.400 0.545 ... 
6.50 6.40 3.50 5.26 0.30 1.236 C.985 C.538 0.547 l:i 
10.90 5.40 4.40 6.37 0.40 1.110 C.495 0.404 (1.815 :Ii,' 
14.40 10.80 8.60 11.02 0.40 1.307 o. 750 0.597 0.796 
10.80 6.90 6.7C 7.93 0.30 1.361 0.639 0.620 0.971 lllilll.r.::l 
11.60 5.60 4.30 6.54 0.30 1.775 0.483 0.371 0.768 
-14.30 1.20 6.70 8.84 o.30 1.618 Cl. 50 3 0.469 C .931 =· 12.20 1C.3C 5.50 8.84 0.50 1.380 0.844 0.451 c. 534 =· 13.50 12.00 7.50 10.67 0.40 1.265 C.869 0.556 0.625 
21.80 11.10 13.40 17.09 Q.30 1.275 o. 784 0.615 0.784 
23.70 16.30 10.90 16.15 Q.30 1.468 ().688 0.460 0.669 
25.10 21.10 9.90 17.37 0.30 1.445 0.841 0.394 C.469 
13.40 9.40 7.40 9.77 Q.30 1.372 0.101 0.552 0.787 
·C, 12.90 12.20 10.4C 11. 78 C.30 1.095 0.946 0.806 0.852 
19.00 13.20 12.co 14.44 0.40 1.316 0.695 0.632 0.909 
4.80 3.60 2.50 3.51 0.20 1.368 o.750 0.521 0.694 
13.30 3.BC 3.40 5.56 Q.30 2.392 o. 286 0.256 0.895 
a.so 6.90 4.40 6 .. 44 0.40 1.366 0.784 o. 500 0.638 
8.30 4.10 3.00 4.67 0.30 1. 776 0.494 C.361 0.732 
6.40 4.CO 2.ao 4.15 0.30 1.541 0.625 0.437 0.700 
5.60 3.50 2.40 3 .. 61 0.40 1.551 0. 625 0.429 0.686 
6.20 3.90 3.50 4.39 0.40 1.412 0.629 0. 565 0.897 
4.90 3.80 2.40 3.55 0.30 1.381 0.776 0.490 0.632 
36.00 32.40 15.0C 25.G6 0.40 1.387 0.900 C.417 0.463 
29.90 19.10 12.80 19.41 0.30 1.541 0.639 0.428 0.670 
24.30 15.70 13.50 17.27 0.40 1.407 0.646 0.556 0.860 
34.10 18.40 15. 40 21.30 0.40 1.601 0.540 0.452 0.837 
26.80 12.20 1.20 13.30 0.30 2.015 0.455 0.269 0.590 













SECTION NUMBER 15.3 
B C DM RD SPH 
6.6C 5.30 6.43 0.40 1.182 
15.60 9.30 16.63 0.30 l.906 
12.60 12.20 15.37 0.40 1.536 
4.30 2.10 4.23 0.30 1.538 
4.00 1. 90 3.41 0.4C 1. 527 
4.80 1;ac 3. 58 0.30 1.481 
18.20 10.30 16.82 0.30 1. 510 
29.30 21.30 26.70 0.20 1.142 
9.40 8.90 10.2 3 0.30 1.251 
X y 
0.868 0.697 
0.49 2 0.293 






















SEC TI ON NUMBER 15.4 
A B C OM RD SPH X y z 
7.6C 4.60 2. 50 4.44 0.30 1. 713 0.605 0.329 0.543 
a.20 6.80 3.40 5.74 0.30 1.427 0.829 0.415 o.soc 
13.60 1.20 5.30 8.04 C.40 1.692 0.529 0.390 C.736 
12.50 7.40 6.10 8.26 0.30 1.513 C.592 0.488 0.824 
5.40 2.80 2.30 3.26 0.30 1.654 0.519 0.426 0.821 
5.90 3.90 1.20 3.02 0.30 1.952 0.661 0.203 0.308 
5.50 3.80 2.50 3.74 0.40 1.471 0.691 0.455 0.658 
8.00 4.20 3.70 4.99 0.30 1.603 0.525 0.462 0.881 
5.ao 5.50 3.10 4.62 0.20 1.254 0.948 o.534 C.564 1,....., 111.., 
8.30 5.50 4.20 5.77 0.30 1.439 0.663 C. 50 6 0.764 1~-
9.30 6.70 3.20 5.84 0.30 1. 592 o. 720 0.344 C.478 
1, 
I.:,., 
5.20 4.80 2.60 4.02 0.30 1.294 0.923 o. 500 0.542 j .. ,,. ' 
6.80 4.90 3.20 4.74 0.20 1.434 0.721 0. 471 0.653 
18.30 12.00 9.30 ,12.69 0.30 1.442 0.656 0.508 0.775 !. lo-
11.50 6.30 3.60 6. 39 0.30 1.800 0.548 o. 313 0.571 '•• 
4.30 4.20 2.50 3.56 0.20 1.208 0.977 0. 581 0.595 t~· 
8.00 s.oo 3.80 6. 24 0.20 1.282 1.000 0.475 0.4 75 It 19.50 9.20 4.90 9. 58 0.30 2.036 0.472 0. 251 0.533 
10.10 4.80 3.60 5.59 0.30 1. 807 0.475 0.356 0.750 lk 
18.40 13.60 , 11.10 14.06 0.20 1.309 0.739 0 .603 0.816 
illa 
20. 20 14.30 8. 80 13.65 0.30 1.480 0.708 0.436 C.615 I-10.90 8.40 2.30 5.95 0.30 1.832 0.771 o. 211 0.274 i.,., 
6.50 6.30 2.50 4.68 0.30 1.389 0.969 C.385 0.397 IC:1 
7.80 5.30 3.00 4.99 0.30 1.564 0.679 0.385 0.566 ~ .. 
' 9.60 5.50 4.30 6.10 0.3C 1. 574 C.573 0.448 0.782 
1.20 4.40 3.lG 4.61 0.30 1.561 0.611 0.431 0.705 ~ 
16.60 12.30 8.20 11.87 0.40 1.,398 0.741 0.494 0.667 
20.70 11.20 7.60 13.93 0.40 1.485 0.831 C.367 0.442 
11.00 7.40 4.90 7.36 0.30 l.494 0.673 0.445 0.662 ::.r 11.70 8.50 3.3C 6.90 0.40 1. 6g6 0.726 0.282 0.388 
7.70 7.00 5.70 6.75 0.30 1.141 0.909 o. 740 0.814 
15.40 6.60 5.60 8.29 0.30 1.858 0.429 C.364 0.848 
16.50 11.00 9.10 11.82 0.30 1.396 C.667 0.552 0.827 
1.20 5.40 4.40 5.55 0.30 1.297 0.750 0.611 0.815 
8.50 4.60 3.20 5.00 0.30 1.699 0.541 0.376 0.696 
12.70 , 5. 50 3.00 5.94 0.30 2.138 0.433 0.236 0.545 
7.80 5.30 3.20 5.10 0.30 1.531 0.679 C .410 o. 604 
a.co 4.90 2.10 4.73 0.30 1.691 0.612 0.337 C.551 
1.10 3.80 2.80 4.23 0.30 'l.680 0.535 0.394 0.737 
cc 
286 
SEC TI ON NUMBER 16.l 
A B C OM RO SPH X y z 
27. 9·0 19.00 15.90 20.3 5 0.40 1.371 C.681 0. 570 0.837 
22.60 20.10 12.00 l 7.60 0.40 1.284 0.889 0.531 0.597 
18.60 14.10 9.20 13.41 0.30 1.387 C.758 0.495 0. 652 
23.10 14.80 10.so 15.31 0.30 1.509 0.641 0.455 0.709 
11.60 13.90 7.50 10.65 0.20 1.089 1.198 0.647 o. 540 
1s.oo 13.50 1c.20 13.53 Q.30 1.330 C.750 0. 567 0.756 
23.20 13.60 13.90 16.37 0.40 1.417 0.586 0.599 1.022 
20.50 19.40 8.60 15.07 o. 20 1.361 0.946 0.420 C.443 .... 
22.20 12.00 11.30 14.44 0.40 1. 538 0.541 o.so9 0.942 l:,t 
16.90 14.20 6.80 11.77 0.30 1.435 0.840 0 .402 0.479 
~~ 
16.60 12.80 11.50 13.47 0.30 1.232 C.771 0.693 0.898 
13.40 13.10 9.80 11.98 0.50 1.118 0.978 0.131 0.748 
lo, 
.. 
14.20 11.30 1.20 10.49 0.20 1.353 0.796 0. 507 0.637 
15.40 12.60 8.50 11. 82 0.40 1.303 0.818 o. 552 0.675 11 •· 
35.60 16.50 8.60 17.16 o.30 2.075 0.463 0.242 c.s21. 
Ill-lo 
jilt• 
18.60 14. 90 7. 80 12.93 0.30 1.439 0.801 C .419 C.523 
14.70 9.90 9.60 ll .18 0.40 1.315 0.673 0.653 0.970 r. 18.90 1a.10 10.so 15.46 C.30 1.223 C.958 0.571 G.597 
36.10 2C.5C 15.60 22.6C 0.20 1.597 0.568 o. 432 0.761 
11 ... 
1111111 
19. H' 16.30 9.00 14.10 0.60 1.355 0.853 C.471 0.;552 
18.30 17.10 9.10 14.17 0.30 1.291 0.934 0 .497 0.532 -. 
31.50 17.10 9.20 1 7.05 0.30 l.848 0.543 o. 292 C. 538 IIBII:. lei;· 
19.80 8.7C 4.50 9.19 c.30 2.155 C.439 0 .. 221 0.517 ' 
20.20 12. ()0 7.40 12.15 0.40 1.663 D.594 0.366 0.617 ~ 
26.70 15.80 15.00 18. 50 0.4C 1.444 0.592 0.562 0.949 
34.00 2c.10 13.80 21.13 0.40 1.609 0.591 0.406 0.687 lillt,;r.i 
23.20 18.60 18.40 19.95 0.40 1.16 3 o. 802 o. 793 0.989 llillill1!is 
16.10 B.70 7.00 9.93 Q.30 1.621 0.540 0.435 0.805 ::Ji 
15.00 8.40 8.40 10.19 Q.30 1.472 0.560 0.560 1.000 :=.: 
15.10 13.10 5. 90 10.53 o.3o 1.434 0.868 0.391 0.450 
16.80 9.90 7.60 10.81 0.20 1.554 0.589 0.452 0.768 
16. 50 16.40 11.80 14.73 0.40 1.121 0.994 0.115 0.720 
19.70 13.9C 9.30 13.66 0.50 1.443 0.706 C.472 0.669 
20.80 14.50 10.ac 14.82 0.3C l.4C3 0.697 C.519 0.745 
~' 22.20 16.90 10. 40 15.74 0.30 1.410 0.761 0.468 0.615 ' 
21.co 10.50 4.70 10.12 0.30 2 .075 o.soo 0 .224 0.448 
14.80 12.00 9.30 11. 82 0.40 1.252 0.811 0.626 C. 7 75 
23.80 11.90 11.20 14.69 0.40 1.620 0.500 0.411 0.941 
30.00 15.20 8.70 15.83 0.30 1.ags 0.507 0.290 C.572 
30.70 12.40 9.90 15.56 0.30 1.973 0.404 0.322 C.798 
29.70 23.60 19.40 23.87 0.10 1.244 0.795 0.653 0.822 
28.70 15.50 10.80 16.87 0.70 1. 701 0.540 0.376 0.697 
23.50 17.80 10.00 16.11 -o. 40 1.458 0.757 0.426 0.562 
14.80 14.20 14.0C 14. 33 0.30 1.033 0.959 0.946 0.986 
27.20 16.80 15.50 19.20 C. 50 1.416 0.618 0.570 0.923 
l6.3C 11.90 11.80 13.18 o.so 1. 237 0.130 0.124 0.992 
25.00 19.50 14.20 19.06 0.20 1.312 0.780 0.568 0.728 
26.20 21.00 9. 2C 17.17 0.40 1.526 0.802 0.351 0.438 
21.10 16.CO 12.60 16.20 0.30 1. 302 o. 758 0.597 o. 787 






SECTICN ~UMBER 16.1 
OM RD SPH X y z 
C 





SEC TI ON NUMBER 16.2 
A B C OM RD SPH X y l 
26.40 17.70 12.30 17.91 0.40 1.474 C.670 0 .466 0.695 
20.20 17.40 11.40 15.88 0.40 1.212 0.861 0.564 C.655 
25.80 23.30 10.4C 18.42 0.30 1.401 0.903 0 .403 0.446 
25.60 11.10 12.00 17. 38 0.60 1.473 0.668 0.469 c,.102 
23.50 14.20 15. 50 17. 29 0.30 1.359 0.604 0.660 1.092 
21.60 13.20 ,9.30 13.84 0.30 1.561 0.611 0. 431 0. 705 
24.00 16.40 l4.9C 18.03 0.30 1.331 0.683 0.621 0.909 
31.50 18.90 14.8C 20.65 o. 50 1.525 0.600 0.470 o. 783 ... 
33.30 24.90 22.20 26.40 O. 5C 1.261 0.748 0.667 0.892 ''"" 
32.so 20.so 18.40 23.24 0.30 1.411 0.634 C. 561 0.885 •! ... 
24.40 13.80 10.80 15. 3 8 0.30 1.587 0.566 0.443 o.783 
19.30 16.00 10.30 14.71 0.20 1.312 0.8 29 o. 534 Q.644 • ,,, 
24.30 15.80 12.80 17.00 0.30 1.429 0.650 0.527 0.810 
32.50 25.10 12.5C 21.68 0.40 1.499 0.112 0.385 C.498 .. 
44.40 30.00 24.90 32.13 0.60 1.382 0.676 0.561 0.830 •~ I,, 
25.60 16.60 8.80 15.52 0.50 1. 649 0.648 0.344 0.530 
28.40 14.80 10.60 16.45 0.40 1.726 0.521 0.373 c;.716 t 37.60 17.40 13.90 20.87 0.40 1.801 0.463 0.37C o.799 
21.60 19.80 15.20 18.66 0.60 1.157 0.917 c. 704 0.768 
i,;; 
... 
27.40 18.20 7.40 15.45 0.20 1.773 0.664 0.210 0.407 
25.10 18.80 12.20 17.92 0.30 1.400 0.749 0.486 0.649 ... 
24.40 14.80 14.40 17.32 0.30 1. 408 0.607 0.590 0.973 ... 
29.50 21.40 1 7. 30 22.19 0.30 1.330 0.725 0. 586 0.808 I:;: 
28.70 18.00 19.20 21.49 0.40 1.336 0.627 0.669 1.067 ~ 
45.80 19.20 16.60 24.44 0.60 1.874 0.419 0.362 0.865 
22.10 14.40 1C.3C 14.99 0.30 1.515 0.634 0.454 0.11s ~l 
38.90 18.30 10.70 19.68 0.40 1.977 0.470 0.275 0.585 
26.30 11.80 10.40 14. 78 0.50 1. 780 C.449 C. 395 0.881 
20.80 19.30 13.20 17.43 C.40 1.193 0.928 0.635 C .684 
40.80 26.20 13.20 24.16 0.40 1.688 0.642 0.324 C.504 
24.50 23.70 15.8C 20.93 0.30 1.110 0.967 0.645 0.667 
21.40 15.SC 16.30 17.66 C.40 1.212 0.738 0.762 1.032 
18.20 15.80 12.20 15.19 0.20 1.198 C.868 0.670 0.112 
29.50 15.30 lC.20 16.64 0.20 1.773 0.519 0.346 0.667 
27.50 19.80 15.40 20.32 0.30 1.354 0.120 o. 560 0.11a 
35.90 23.C.O 19.20 25.12 0.30 1.429 0.641 0.535 0.835 
26.70 21.20 17.90 21.64 0.20 1. 234 o. 794 0.670 0.844 
33.80 15.20 11. 60 18.13 0.40 1.864 0.450 0.343 o. 763 
28.90 20.80 11.50 19.05 0.30 1.517 0.120 0 .398 o.553 
35.80 15.00 9.80 17.39 0.40 2.058 C.419 0 .274 0.653 
18.lC 17.20 10. 80 14.98 0.20 1.208 v.9so 0.597 0.628 
31.30 16.10 11.10 17.75 0.30 1. 763 o.514 0.355 0.689 
30.00 22.20 12.oc 19.99 0.20 1.500 (;.74C 0.400 Q.541 
31.20 24.30 12.50 21.16 0.40 1.474 C.779 0.401 o.514 
38.60 21. 20 13.40 22.22 0.30 1. 73 7 Q.549 0.347 0.632 
25.90 12.20 10.90 15.10 0.30 1. 715 0.471 0.421 0.893 
25.20 14.50 11.40 16.09 0.20 1.566 o. 575 0. 45.2 o.786 
21.80 15.20 14.80 16.99 0.20 1.283 0.697 0.679 0.974 
34.50 28.20 20.00 26.90 0.40 1.283 0.817 o. 580 0.709 







SECTION NUMBER 16.2 
OM RO SPH X y z C 












SEC TI ON NUMBER 16.3 
A B C OM RD SPH X y z 
45.80 19.00 15. 80 23.96 0.50 1.912 0.415 C. 345 0.832 
15.30 13.10 11.ao 13.32 c. 50 1.148 0.856 0. 771 0.901 
1a.20 13.60 5.60 11.15 C,.40 1.632 0.747 0.308 C.412 
19.40 12.60 s.20 12.61 0.50 1.539 0.649 0.423 0.651 
16.70 14.90 9.20 13.18 o. 40 1.267 C.892 0.551 C.617 
29.0C 12.10 10.70 15. 54 0.40 1.866 0.417 0.369 0.884 
24.30 18.60 9.00 15.96 0.40 l.522 0.765 0.370 C.484 
39.70 17.50 17.10 22.82 0.50 1.740 0.441 0. 431 0.977 ..... 
24.40 17.90 11.80 17.2 7 C.50 1.413 0.734 0.484 C.659 It 
37.50 18.20 15.90 22.14 0.50 1.694 0.485 0.424 0.874 !"" 
21.10 13.30 10.00 14.11 0.40 1.496 0.630 0.474 0.752 
22.10 14.50 10.30 14.89 0.40 1.484 0.656 0.466 C.710 
37.80 20.80 18.90 24.59 0.60 1.538 0.550 o. 500 0.909 
23.10 15.00 10.10 15.48 0.50 1.493 0.649 1).463 0.713 I • 
33.90 19.90 17.60 22.81 o.so 1.486 0.587 C. 519 C.384 
h 
k. 
22.20 14.60 10.70 15.14 0.50 1.467 C.658 0.482 0.733 
24.50 14.10 8.90 14. 54 0.40 1.685 0.576 0.363 C.631 
22.60 22.60 14.70 19.5 8 0.40 1.154 1.000 C .650 0.650 
22.70 18.00 14.00 17. 88 0.40 1.269 0.793 0.617 0.778 ""' Ila
16.30 15.60 8.80 13.08 0.50 1.246 0.957 o. 540 0.564 
24.20 19.80 11.30 17.56 0.60 1.378 0.818 0.467 0.571 
-23.50 18.50 10.30 16.48 o. 50 1.426 o.787 o. 438 0.557 !llllg, 
25. so 15.70 8.20 14.92 0.40 1.729 0.609 o.318 0.522 IC:: 
28.40 15.30 14.20 18.34 0.30 1.548 0.539 0.500 Q.928 ={ 
22.60 16.10 14.CO 17. 21 0.40 1.313 0.712 (;.619 0.870 
25.30 13.30 6.50 12.98 o.5a 1.949 0.526 0.257 0.489 -~ 
35.40 33.30 2 8.40 32.2 3 0.80 1.098 0.941 0 .802 0.853 l"illlllq 
30.80 13.70 9. 50 15.89 C.50 1.939 0.445 C.308 Ci.693 :a 
28.00 14.40 12.00 16.91 0.40 1.655 0.514 0 .429 C.833 ~ .. 
23.20 l A. 90 9.3C 15.98 C.40 1.452 0.815 0.401 0. 492 ..... 
21.00 16.70 14. 50 11.20 C.50 1.221 o. 795 0.690 0.868 
25.8C 18.60 6.80 14.83 o. 50 1.739 0.721 0 .264 c. 366 .. ii 
24.70 19.30 13.20 18.46 o. 50 1.338 c.1a1 0.534 0.684 ~-~ 
24.80 17.90 14. 70 18.69 0.40 1.327 0.122 0 .593 0.821 ... 
19.60 13.70 6.90 12 .2 8 0.50 1.596 0.699 0.352 o. 504 c.. 
30.80, 17.90 13.80 19.67 0.40 1.566 0.581 0.448 C.771 
32.60 18.40 11.60 19.09 0.50 1.708 0.564 0. 356 C.630 
29.30 18.00 7.30 15.6 7 0.40 1.869 0.614 0.249 0.406 
31.10 18. 70 9.10 17.43 0.50 1.785 0.601 0. 293 C.487 
28.00 14.40 11.10 16.48 0.40 1.699 0.514 o. 396 0.771 
20.30 16.50 11. 70 15.77 0.40 1.288 0.813 0 .. 576 c. 709 
31.40 18.10 12.10 19.02 0.40 1.651 0.576 0.385 0.669 
22.20 15.60 11.ao 15.99 0.50 1.389 0.103 0. 532 0.756 
19.30 12.80 lC.90 13.91 C.30 1.387 0.663 o. 565 0.852 
24.CO 13.50 10.50 15.04 0.40 1. 596 0.563 0.438 0.778 
}(',. 30 18.60 8.90 14.73 0.50 1. 3.10 0.964 0.461 0.478 
22.50 18.50 9.90 16.03 0.50 1.403 0.822 0.440 0. 535 
22.90 14.50 11. 50 15.63 0.50 1.465 0.6 33 0. 502 C.793 
25.00 15.90 10.30 16.00 0.50 1. 563 0.636 0.412 C.648 






SECTION NUMBER 16.3 
DM RO $PH X y z C 
15. 80 23.96 0.50 1.912 0.415 0.345 0.832 
I• 
. This Thesis is continued in 
Volume 2. This volume contains 
appendices B - Hand also 
contains the references. 
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COARSE PARTICLE SIZE DISTRIBUTION DATA 











MAX. SIZE (cm) 
PER. WT. 
= number of sediment sample·station 
(see location format in Appendix A). 
• size of maximum equivalent particle 
diameter for each sediment size 
class expressed in phi units. The 
equivalent particle diameter is the 
diameter of a sphere equal in volume 
to the particle. The phi value is 
the negative logarithm to the base 
two of a number expressed in mm. 
= average equivalent particle diam-
eter of the sediment size class 
expressed in cm. 
• average particle roundness of the 
sediment size class. 
= average particle sphericity of the 
sediment size class. 
= sum of the equivalent particle 
diameters of all particles in a 
sediment size class. 
= average X value of the class (X, Y, 
and Z are defined in Appendix A), 
= average Y value of the sediment 
size class. 
= average Z value of the sediment 
size class. 
= size of maximum equivalent particle 
diameter of the sediment size class, 
expressed in cm. 
= percent of particles of the sample 
between 4.0 cm and 409.6 cm con-
tained in the sediment size class. 
This is percent by equivalent diam-






CUM. PER. WT. 
= total percent of particles of the 
sample between 4.0 cm and 409.6 
cm whose equivalent diameter is 
smaller than the maximum equiva-






SECTION NUMBER 1.1 
PHI ADM ARD ASPH OMM 
-5.32 3.69 0.32 7 1.531 95.90 
-6.CO 5.11 0.387 1. 463 393.39 
-6.50 7.59 0.408 1.415 288.59 
-1.co 10.66 0.411 1.509 95.98 
-7.50 13.68 0.450 1.366 54.72 
-8.00 22.79 0.500 1.492 22.79 
-8.50 o.o· o.o G.O o.;o 
-9.00 o.o o.o o.o o.o 
II, 
-9.50 o.o c.o o.o o.o 
-10.00 o.o o.o 0.(! o.o 
-10.50 o.o o.o c.o o.o 
-ll.00. o.o o.o o.o o.o 
-ll. 50 o.o o.o o.o o.o 
-12.co o.o o.o o.o o.o 
• 
PHI AX AV AZ RO 
- 5. 32 0.738 0.411 0.574 26.000 I, f,, 
-6.0C 0.726 0.481 0.666 77.0CO 
-6. 5C 0.765 0.498 0.652 38.000 • 
-7 .oo 0.664 0.468 0.714 9.000 
-
1111,-
-7. 5C 0.694 0.581 0.841 4.000 -I 
-a.cc 0.5S5 C.515 0.879 1.000 It'!: lliiiir. 
-8. 50 o.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o lliia::1 
-9.50 o.o o.o o.o o.o 
·-
-10.00 o.o o.o o.o o.o :I 
-10.50 o.o o.o o.o o.o 
-
-11.co o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI '1AX.SIZEICM) PER.WT. CUM.PER.WT. 
-5.32 4.0 11.21 o.o 
-6.00 6.4 45.98 45.98 
-6.50 9.1 33.73 79.72 
-7.00 12.8 11.22 90.94 
-7.50 18.l 6.40 97.34 
-a.oo 25.6 2.66 100.00 
-a.so 36.2 o.o 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72.4 o.o 100 .oo 
-10.00 102.4 o.o 100.00 
-10.so 144. 8 c.o 100.00 
-11.00 204.8 o.o 100.00 
-11.so 2 89.6 o.o 100.00 
-12.0,j 409.6 o.c 100.00 
295 
SEC TI ON NUMBER 1.2 
PHI ADM ARD ASPH DM~ 
-5.32 3.57 0.346 1.566 99.96 
-6.CO 5.03 o. 336 l.495 211.06 
-6. 50 7. 63 0.425 1.485 152.60 
-7.00 10.03 0.417 1.427 120.31 
-7.50 o.o o.o o.o o.o 
-a.oo o.o, o.o o.o o.o 
-8.50 o.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
II> -9.50 o.o o.o o.o o.o l 
-10.00 o.o o.o t).0 o.o 
-10.50 o.o o.o o.o o.o 
-11.00. o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o c.o o.o 0 .(' 
• 
PHI AX AV AZ RD 
-5.32 0.633 0.467 0.745 28.000 .. ll 
-6.00 0.112 0.459 0.654 42.000 
-6.50 0.726 0.448 0.620 20.oco •· -7.00 0.110 0.513 0.732 12.oco ... 
--
-7. 50 o.o o.o o.o o.o •1'./ 
-a.oo o.o o.o o.o o.o ~· 
-8. 50 c.o o.o o.o o.o 
-9.CO o.o o.o o.o o.o 
-= -9. 50 o.o o.o o.o o.o lilleiq1 
-10.00 o.o o.o o.o o.o :.t -10.sc o.o o.o o.o o.o 
:rt: -11.co o.o o.o o.o . 0 .o 
IC -ll.5C o.o o.o o.o o.o 
-12.00 o.o o.c o.o o.o llt, 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. "If 
-5.32 4.0 20.65 o.o 
-6.00 6.4 43.61 43.61 
-6.5C 9.1 31.53 75.14 
-7 .00 12.8 24.86 100.00 
-7.50 18.1 o.o 100.00 
-a.oo 25.6 o.o 100.00 
-8.50 36.2 o.o 100.00 
-9.0Q 51.2 o.o 100.00 
-9.50 72.4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10.so 144.8 o.o 100.oc 
-11.co 204.8 o.o 100.00 
-11. 50 2 89. 6 t). 0 100.00 








































































































































































































SEC TI ON NUMBER l.4 
PHI ADM ARD ASPH oi..,M 
-5.32 3.sa· 0.368 1.503 100.32 
-6.tJO 4.99 0.365 1.456 324.37 
-6. 50 1.12 C.392 1.419 100.37 
-7.CO 9.60 0.4CO 1.630 28.81 
-7. 50 13.00 0.400 1.354 13.00 
-8.00 c.o o.o o.o o.o 
-8. 50 o.c o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
• -9. 50 o.o o.o o.o o.o 
-10.00 o., o.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.oc o.o o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AY AZ RD 
-5. 32 0.706 0.469 0.680 28.000 ,. l, 
-6.00 o. 711 0.497 0.707 65.000 
-6. 50 0.713 0.520 0.737 13.000 .. 
-7.00 o. 549 0.430 0.780 3.000 Ila'" 
.... 
-7. 50 0.739 0.545 0.738 1.000 
_, 
-a.co o.o c.o o.o o.o 1t;· 
-8. 50 o.o o.o o.o o.o 
-9.00 o.c o.o o.o o.o llllr...1 
-9. 50 o.o o.o o.o o.c J 
-10.oc o.o o.o o.c o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.c o.o 
-12.00 o.o o.o o.o o.o 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. 
-5.32 4.0 21.50 o.o 
-6.00 6.4 69.53 69.53 
-6. 50 9.1 21.51 91.04 
-7 .oo 12.8 6.17 97.21 
-7 .50 18. l 2.79 100.00 
-a.oo 25.6 c.o 100.00 
-a. 50 36. 2 o.c 100.co 
-9.00 51.2 o.c 100.00 
-q. 50 72 • .4 o.o 100.00 
-10.00 102.4 (\ .o 100.00 
-10.so 144. 8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11. 50 289. 6 o.o 100.00 















































SEC TI ON NUMB ER 2. 1 
ADM ARD ASPH DMM 
3 .. 66 0.350 1.615 87.81 4.88 0.366 1.563 214.83 7. 69 0.376 1.534 192.36 10.33 0.436 1.474 113.62 14.55 0.450 1.364 29.11 o.o o.o o.o c.o o.o o.c o.o o.o o.o o.o o.o n ,... 
.,,., • +..,,' o.o o.o o.o o.o o.o o.o o.o o.o 
.I"\ I'\ o.o o.o o.o WI.~ o.o o.o c.o o.o o.o c.o o.o o.o o.o o.o o.o o.o 
AX AV AZ RD 
0.673 0.407 0.607 24.0CO 0.667 0.435 0.676 44.000 0.691 0.450 0.662 25.000 0.716 0.466 0.665 11.oco 0.605 0.102 1.157 2. o CC< o.o o.o o.o o.o o.o o.o o.o c.o o.o o.o o.o o.o o.o o.o 0.(1 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o Cl .o 
MAX. SIZE {CM) PER.WT. CUM.PER.WT. 
4.0 15. 97 o.o 6.4 39.07 39.07 9.1 34.98 74.05 
12. 8 20.66 94.71 18. l 5.29 100.00 25.6 c.o 100.00 36.2 o.o 100.00 51.2 o.o 100.00 
72.4 o.o 100.00 
102.4 o.o 100.00 144.8 o.o 100.00 204.8 o.o 100.00 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SEC TI ON NUMBER 4.2 
PHI ADM ARO ASPH DMM 
-5.32 3.59 0.333 l.627 43.11 
-6.0C 4.93 0.364 1.531 231.55 
-6. 50 7.31 C.373 1.532 160.89 
-7.CO 10.72 C.387 1.404 171. 48 
-7.50 14.30 0.50C 1.391 85.82 
-a.co c.o o.o o.o o.o 
-8.50 o.o c.o o.o o.o 
-9.00 o.o o.c o.o o.o 
-9. 50 o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o c.o o.o o.o 
-11.00 o.o o.c o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AV AZ RD 
-5. 32 0.101 0.367 0.537 12.000 
-6.0C 0.667 0.451 0.691 47.000 
-6. 5C 0.635 0.479 0.110 22.000 
' -7.00 0.767 0.497 0.666 16.000 I&, 
-~: -7. 50 0.730 o. 534 0.746 6.000 '* 
-s.oc o.o o.o o.o o.o r,.i 
-8. 50 o.o 0.(' o.o o.o 
-9.0C o.o o.o o.o o.o Ill:.':! 
-9. 50 o.o o.o o.o o.o 
-
-10.oc o.o o.o o.o o.o :,, 
-10.sc o.o c.o c.o o.o ti[ -11.0C o.o o.o o.o o.o 
= 
-11. 50 o.o o.o o.o o.o 
-12.oc o.o o.o o.o o.o I;. 
.. 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. 
"'' -5.32 4.0 6.64 o.o -6.CO 6.4 35.64 35.64 
-6.50 9.1 24.76 60.40 
-1.00 12.8 26.39 86.79 
-7. 5(: 18.1 13.21 100.00 
-a.co 25.6 o.c 100.00 
-8. 50 36. 2 o.o 100.00 
-9.GO 51.2 o.o 100.00 
-9. 50 72.4 o.c 100.00 
-10.00 102.4 o.o 100.00 
-10.so 144. 8 o.o 100.00 
-11.co 204.8 o.o 100.00 
-11. 50 2ag.6 o.o 100.oc 





















- 7. 50 
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10 6. 26 
89.00 
47.84 



















































































































































































































































































































SECTION NU~BER 6.4 
ARO 
3.65 













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SECTION NUM8ER 8.2 
PHI ADM ARD ASPH DMM 
-5.32 3.67 0.30C 1.638 11.co 
-6.00 5.08 0.389 1.547 142.25 
-6.5C 7.29 0.353 1.555 123.95 
-7.00 10.82 0.400 1.449 108.16 
-7.50 14.99 0.425 1.483 59.95 
-a.oo o.o o.o o.o o.c 
-8. 50 o.o o.o o.o o.o 
-9.CO o.o o.o o.o o.o 
-9.50 o.o o.o o.c o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-ll .00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 c.o o.o o.c o.o 
PHI AX AV AZ RD 
-5. 32 C.612 0.382 0.646 3.000 
-6.0C 0.685 0.437 0.654 28.000 
-6.50 C.660 0.44(: 0.686 17.0CC 
-7.0C 0.735 0.460 0.637 10.0cc 
-7.50 0.676 0.467 0.10a 4.COO 
-a.oo o.o o.o o.o o.o 
-8. 50 o.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.co o.o o.o o.c c.o 
-10. 50 o.c o.o o.c o.o . 
-11.00 c.o o.o o.o o.o 
-11.sc c.o o.o c.c o.o 
-12.00 r; r, o.o o.c c, .o ·'," -.. l· 
• PHI l,IJAX.SIZE(CMl PER.WT. CUM.PER.WT. ,
-5.32 4.C 2.53 o.o 
-6.00 6.4 32.75 32.75 
-6. 50 9.1 28.54 61. 29 
-7.00 12.a 24.90 86.20 
-7. 50 18.1 13.80 100.00 
-a.co 25.6 o.o lCO.OC 
-8. 50 36.2 o.o 100.00 
-9.00 51.2 o.c 100.oc 
-9.50 72. 4 o.c 100.00 
-lC .co 102.4 c.o 100.00 
-10.50 144.8 c.o 100.00 
-11.00 204.8 o.o 100.oc 
-11. 50 289.6 o.o 100.00 























- 8. 00 
-8. 5C 




-11 .. oc 
-11.sc 
-12.oc 























































































































































































SEC TI ON NUMBER 8.4 
PHI ADM ARO ASPH DMM 
-5.32 3.61 0.334 1.565 104.75 
-6.CO 5.03 o. 34 7 1.528 190.99 
-6.50 7.24 0.373 1.386 108. 60 
- 7 .oc 10.14 C.420 1.438 50.72 
-7.50 15.49 0.340 1.412 77 .46 
-a.oc .o.o c.o o.o o.o 
-8.50 o.o o.o c.o c.o 
-9.CO o.o o.o o.o o.o 
-9.50 c.o o.c o.o o.o 
-10.co o.c o.o o.o o.o 
-10.50 o.o o.c c •. o o.o 
-11.00 o.o c.o c.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.c o.c o.o 
PHI AX AY AZ RD 
-5. 32 0.670 0.439 0.661 29.000 
-6.00 0.680 0.459 0.683 38.000 
-6. 50 c.1so 0.518 0.692 15.000 
-7.00 0.746 0.532 0.714 5.000 
-7.50 0.672 0.575 0.846 5.000 
-8.00 o.o o.o o.o o.o 
-a. 50 o.o o.o o.o o.o 
-9.0C o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10 .co. o.o o.o c.o o.o 
-10.50 o.o o.c o.o o.o 
-11.00 o.o o.c o.o o.o 
-11. 5( o.o o.c o.c o.o 




PHI MAX.SIZE(CM} PER.WT. CUM.PER.WT. 
' -5.32 4.C 24.49 o.o 
-6.00 6.4 44.65 44.65 
-6.50 9.1 25.39 70.04 
-7.0Q 12. 8 11.86 Bl.89 
-7. 50 18.1 18.11 100.00 
-a.oo 25.6 o.o 100.00 
-8. 50 36.2 c.o 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72. 4 o.o 100.00 
-10.on 102. 4 o.o 100.00 
-10. 50 144.8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11.so 289.6 o.o 100.00 
-12 .co 4C9.6 o.c 100.00 
323 
SECTION NUMBER 9.1 
PHI ADM ARD ASPH DMM 
-5.32 3.80 -0.35C 1.559 45.65 
-6.CC 4.97 0.356 1.537 178.74 
-6.50 7.60 0.378 1.486 136.78 
-1.co 10.80 0.333 1.442 64. 80 
-7.50 13.90 0.300 1.353 13.90 
-8.00 19.51 0.550 1.538 39.02 
-8.50 26~ 4 7 0.400 1.277 26.47 
-9.00 o.o o.o o.c o.o 
-9.50 o.o o.o o.o o.o 
-10.oc o.o o.o o.o o.o 
-10. 50 o.o o.c o.o o.o 
-11.00 o.o o.o o.o o.c 
-11. 50 o.o o.o o.o o.o 
-12.co o.c o.o o.o o.o 
PHI AX AY AZ RO 
-5. 32 0.704 C.399 0.610 12.oco 
-6.0C 0 .686 0.435 0.654 36.000 
-6. 50 0.710 0.467 0.675 18.000 
-7.CO 0.722 0.529 o. 744 6.000 
- 7. 5() 0.723 0.559 c.112 1.000 
-8.00 o. 580 0.475 0.822 2.000 
-8. 50 0.888 0.541 0.610 1.000 
-9.0C o.o o.o o.o o.o 
-9.50 o.c (). 0 o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o c.o 
-11.50 o.o o.o o.o c.o 
-12.00 c.o o.o o.o c.o !" <ii'' 
-Iii> ., 
PHI MAX.SIZE(Ct-1) PER.WT. CUM.PER.WT. ''I 
-5.32 4.0 9.93 o.o 
-6.00 6.4 38. 88 38.88 
-6. 50 9.1 29.75 68.63 
-7.0C 12.8 14.09 82.73 
-7. 50 18.l 3.02 85.75 
-a.oo 25.6 8.49 94.24 
-8. 50 36.2 5.76 100.00 
-9.CO 51.2 o.o 100.00 
-9.50 72. 4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10.sc 144. 8 o.o 100.00 
-11.co 204.8 o.o 100.00 
-11.50 289. 6 o.o 100.co 
-12.00 409.6 o.c 100.00 
324 
SEC TI ON NUMBER 9.2 
PHI ADM ARO ASPH DMM 
-5.32 3.60 0.338 1.612 46.79 
-6.GO 4.94 0.349 l.559 182.74 
-6.50 7.62 0.356 l.469 137.12 
-1.co 10.73 0.391 l.484 l 18 .07 
-7.50 14.90 0.46C 1.502 74.50 
-a.co 18.68 0.400 l.671 18.68 
-8.50 6.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.c o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.so o.c o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AV AZ RD 
-5.32 0.651 0.425 0.689 13.0CO 
-6.00 0.675 0.429 0.648 37.000 
-6. 50 0.706 0.490 0.695 18.0CO 
-7.00 0.672 0.479 0.723 11.oco 
-7. 50 0.690 0.461 0.679 5.000 
-a.oo C.577 0.372 0.644 1.000 
-a. so o.o o.o o.o c.o 
-9.00 c.o o.o o.o o.o 
-9. 50 o.o c.o o.o o.o 
-10.00 o.o o.o o.c o.c 
-10. 50 o.o o.c o.c o.o 
-11.cc o.o o.o o.o o.o 
-11.50 o.o c.o o.o o.o 
-12.00 o.o ,; o.o o.o o.o w.: .• 
~ 
.. 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. 
" -5.32 4.0 8.81 o.o 
-6.00 6.4 34.41 34.41 
-6.50 9.1 25.82 60.22 
-7.0C 12.8 22.23 82.46 
-7.50 18. 1 14.03 96.48 
-a.co 25.6 3.52 100.00 
-a.so 36.2 o.o 100.00 
-9.CC 51.2 o.o 100.co 
-9.50 72. 4 o.o 100.00 
-10.00 102.4 c.o 100.co 
-10.so 144.8 o.o 100.00 
-11.co 204.8 o.c 100. 00 
-11.so 2 89. 6 o.o 100.00 
-12.00 409.6 o.o 100.00 
325 
SEC TI ON NUMBER 9.3 
PHI ADM ARD .ASDH DMM 
-5.32 3.63 0.358 1.606 43.58 
-6. C'O 5.06 0.356 l.47C 217.47 
-6.50 7.27 0.397 1.528 218.09 
-7.00 10.84 0.393 1.516 151.76 
-7.50 13.57 0.400 1.401 27.13 
-a.co o.o c.o o.o o.o 
-8.50 o.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.co o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AY Al RD 
-5.32 0.693 0.402 0.582 12.000 
-6. C:C c. 713 0.478 C.679 43.000 
-6. 50 0.677 0.447 0.671 30.000 
-7 .oo 0.654 0.482 o.754 14.000 
-7. 5G 0.749 C.490 0.6 53 2.000 
-8.0C c.o c.o o.o o.o 
-8. 50 c.o o.o o.o o.o 
-9.CO o.c o.o o.o o.o 
- 9. 5(l o.o 0 ('; . - o.c o.o 
-10.oc c.o o.c o.o o.o 
-10. 50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 c.o o.o o.o o.o 
-12.cc o.o c.o o.o o.o 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. 
-5. 3 2 4.0 7.09 o.o 
-6.CO 6.4 35.39 35.39 
-6.50 9.1 35.49 70.89 
- 7 .co 12.a 24.70 95.58 
-7. 50 13.l 4.42 100.00 
-a.co 25.6 o.o 100.00 
-8.50 36.2 o.o 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72. 4 o.o 100.00 
- lC· .CO 102.4 o.o 100.00 
-10.50 144.8 c.o 100.00 
-11.00 204.8 o.o 100.00 
-11. 50 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
326 
SEC TI ON NUMBER 9.4 
PHI ADM ARD ASPH DMM 
-5 .32 3.64 0.306 1.556 58.29 
-6.00 4.90 o. 339 1.500 176.53 
-6. 50 7.39 0.339 1.442 206. 89 
-7.00 11.26 0.344 1.463 101. 31 
-7.50 15.11 0.378 1.431 135.95 
-a.oo 19. 6,3 0.400 1.234 39.26 
-8.50 o.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9. 50 o.o a.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AV AZ RD 
-5.32 1.687 o. 448 0.658 16.000 
-6.00 o. 707 0.448 0.644 36.000 
-6. 50 0.758 0.510 0.675 28.000 
-7.00 0.724 0.454 0.636 9.000 
-7. 50 0.728 0.495 C.702 9.000 
-8.00 0.815 0.667 0.815 2.000 
-8. 50 o.o o.o o.o o.o 
-9.00 c.o o.o o.o o.o 
-9. 50 o.o o.o o.o o.o 
-10.00 o.c o.o o.o o.o 
-10. 50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o .. o o.c o .. o . t, • 
.. 
• PHI MAX. SIZE (CM) PER.WT. CUM.PER.WT. ,,1r;. 
-5.32 4.0 8.83 o.o 
-6.00 6.4 26.75 26.75 
-6. 50 9.1 31.35 58.10 
-7.00 12.8 15. 35 73.45 
-7. 50 18.l 20.60 94.05 
-a.oo 25. 6 5.95 100.00 
-a.so 36.2 o.o 100.00 
-9.00 51.2 o.o 100 .oo 
-9.SO 72. 4 o.o 100.00 
-10.co 102.4 o.o 100.00 
-10.so 144.8 o.o 100.00 
-11 .. 00 204.8 o.o 100.00 
-11. 50 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
327 
SEC TI ON NUMBER 10.l 
PHI ADM ARD ASPH OMM 
-5.32 3.68 0.311 1.621 33.13 
-6.00 5.17 0.345 1.579 196.42 
-6. 50 1.ac 0.311 1.518 148.19 
-7.00 10.10 0.350 1.559 40.39 
-7. 50 15.16 0.367 1. 405 90.97 
-a.co o.c o.o o.o o.o 
-8.50 o.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.50 o.o c.o o.o o.o 
-12.00 o.o a.a o.o o.o 
PHI fJ.X AY AZ RD 
-5. 32 0.668 0.394 0.605 9.000 
-6.0C 0.672 0.427 0.646 38.000 
-6. 5C, 0.687 0.452 0.676 19.000 
-1.oc Q.771 0.391 0.493 4.000 
-7. 50 0.668 0.566 0.854 6.000 
-8.00 o.o o.c o.o o.o 
-8. 50 o.o c.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9.5G o.o o.o c.o o.o 
-10.00 o.o o.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.cc o.o o.o o.o o.o 
-11. 5(' o.o o.o o.o o.o 
-12.oc o.o o.o o.o o.o ' tt ~ 
> 
I'' 
PH! MAX.SIZE(C~> PER.WT. CUM.PER.WT. 1ft ~ 
-5.32 4.0 6.96 o.o 
-6.00 6.4 41.27 41.27 
-6.50 9.1 31.13 72.40 
-1. co 12.8 8.49 80.89 
-7. 50 18.l 19.11 100.00 
-a.co 25. 6 o.o 100.00 
-8. 50 36.2 o.o 100.00 
-9.CO 51.2 o.o 100.00 
-9.50 72. 4 o.o 100.00 
-10.co 102.4 o.o 100.00 
-10.so 144.8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11. 50 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
328 
SEC TI ON NUMBER . 10.2 
PHI ADM ARO ASPH DMM 
-5.32 3.83 0.367 1.520 22.95 
-6.00 5.12 0.381 1.507 10 7 .62 
-6. 50 7.43 0.381 1.519 155.97 
-7.CO 10.41 0.410 1.531 104.08 
-7. 50 15.76 0.500 1.294 94.54 
-a.oo 21.24 0.400 1.436 21.24 
-8.50 o.o o.o o.o c.o 
-9.oo c.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 (l. 0 o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AY AZ RO 
-5.32 0.736 0.405 0.553 6.000 
-6.0C o. 715 0.437 0.622 21.000 
-6. 50 0.695 0.433 0.640 21.000 
-7.00 0.690 0.438 0.644 10.000 
-7. 5C 0.868 0.536 0.625 6.000 
-8.00 0.757 0.446 0.589 1.000 
-8. SC o.o o.o o.o o.o 
-9.0C o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
--10.oc o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.co o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.oc 0.0 o.o o.o o.o 
l!o-,. 
PHI MAX.SIZE{CM) PER.WT. CUM.PER.WT. 
-
-5.32 4.0 4.75 o.o 
-6.00 6.4 22.26 22.26 
-6.50 9. 1 32.26 54.52 
-7.00 12.8 21.53 76.05 
-7.50 18.1 19.56 95.61 
-a .oo 25.6 4.39 100.00 
-8.50 36.2 o.o 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72. 4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10. 50 144.8 o.o 100.00 
-11.co 204.8 o.o 100.00 
-11.so 289.6 o.o 100.00 
-12.co 409.6 o.o 100.00 
329 
SEC TI CN NUMl3ER 10.3 
PHI AD~ ARD ASPH OMM 
-5. 32 3.68 0.367 1.802 22.06 
-6.CO 5.24 0.373 1.574 157 .06 
-6.50 1.12 0.371 1.452 121.09 
-7.CC 10.95 0.422 1.565 98.56 
-7 .50 14.55 0.400 1.548 43.64 
-a.oo 19. 82 0.500 1.766 19.82 
-8.50 o.o o.o o.o o.o 
-9.CO o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.c 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.c o.o o.o 
-11.00. o.o o. 0 o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.oc o.o c. 0 o.o o.o 
PHI AX AV AZ RO 
-5.32 0.567 0.339 0.598 6.000 
-6.0C 0.657 0.439 0.676 30.000 
-6. 50 0. 728 C.488 0.681 17.000 
-7.00 C.676 0.419 0.640 9.000 
-7. SC 0.604 0.453 0.750 3.000 
-a.oo 0.600 C.303 0.505 1.000 
-8. 50 o.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9.5G o.o o.o o.o o.o 
-10.co 0.0 o.o o.o o.o 
-10. 50 o.o o.o o.o o.o 
-11.00 o.o 
·o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 f~ • C o.o o.o o.o l 
t.. 
PHI MAX.SI (CM j PER.WT. 
t 
CUM.PER.WT. ,, 
-5.32 4.0 5.01 o.o 
-6.C,O 6.4 35.68 35.68 
-6.50 9.1 27.51 63.19 
-7.CO 12.8 22.39 85.58 
-7.so 18.l 9.91 95.50 
-a.co 25.6 4.50 100.00 
-a.so 36.2 o.o lOC.00 
-9.CO 51.2 o.o 100.00 
-9.50 72. 4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10.so 144. 8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11.so 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
33() 
SECT! CN NUl11!BER · 10.4 
PHI ADM ARD ASPH DMM 
-5.32 3.63 0.300 1.586 36.26 
-6.0C 5.10 0.325 1.522 183.46 
-6. 50 7. 5 8 0.335 1.431 174.34 
-7.00 10.45 0.337 1.547 198.49 
-7.50 15.09 0.360 1.467 75.44 
..:.a.co 20. 2 5 0.367 1.297 60.74 
-8.50 o.o o.o o.o o.o 
-9.00 o.o c.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o. (i o.o o.o 
-10.50 c.o o.o o.o o.o 
-11.co o.o o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o. 0 o.o o.o o.o 
PHI AX AY AZ RD 
-5.32 0.646 0.420 0.650 10.000 
-6.CC 0.688 0.458 0.671 36.000 
-6. 50 0.737 0.488 0.668 23.000 
-7.00 0.665 0.435 C.660 19.000 
-7. 5C 0.664 o. 508 0.776 5.000 
-a.oc 0.776 0.599 c.111 3.000 
-8. 5C o.o o.o o.o o.o 
-9.00 0. ::) o.c o.c o.o 
-9. 50 o.o o.c c.o o.o 
-10.00 0. () o.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.oc o.o c.o o.o o.o 
-11.sc o.o c.c o.o o.o 
-12.00 o.o c.c o.o o.o 
•· t 
PHI MAX.SIZE(CflA> PER.WT. CUM. PER.WT. 
-
-5.32 4.C 5.24 o.o 
-6.00 6.4 26.49 26.49 
-6. 50 9.1 25.18 51.67 
-1.00 12.8 28.66 80.33 
-7. 50 18.1 10.89 91.23 
-a.oo 25. 6 a.11 100.00 
-a.so 36. 2 o.c 100.00 
-9.00 51.2 o.o 100.00 
-9. 50 72. 4 o.o 100.00 
-10.co 102.4 o.o 100.00 
-10.50 144.8 o.o 100.00 
-11.00 204.8 o.o 100.,00 
-11.50 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
331 
SECT I CN NUMBER 11.1 
PHI ADM ARD ASPH OMM 
-5.32 3.56 0.375 1.602 28.50 
-6.00 5. 07 0.383 1.547 146.99 
-6.50 1.40 0.365 1.473 148.CB 
-7.00 10.59 0.329 1.416 74.12 
-7.50 15.16 0.375 1.515 121. 28 
-a.co 23.43 0.400 1.336 23.43 
-8. 50 27.23 0.400 1.344 27.23 
-9.CO o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.c 
-10.00 o.o o.o o.o o.o 
-10. 50 o.o o.o o.o o.o 
-11.00 o.o o. () {}. 0 o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.c o.o o.o 
PHI AX AY AZ RO 
-5. 32 o. 736 0.360 0.492 a.ooo 
-6.00 0.688 0.449 0.674 2'1.000 
-6.50 0.728 C.463 0.649 20.000 
-7.00 0.709 c. 537 0.759 7.000 
-7. 5C 0.671 o. 442 0.667 s.ooo 
-a.oo o. 725 0.578 0.797 1.000 
-a. 50 0.708 0.582 0.822 1.000 
-9.00 o.o o.o o.o o.o 
-9. 5C o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.c o.o o.o o.o 
-11.00 o.o o.c o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.co o.o o.c o.o c.o 
j, 
t 
PHI MAX. SIZE (Ct') PER.WT. CUM.PER.WT. , 
-5.32 4.0 5.27 o.o 
-6.0C 6.4 27.16 27.16 
-6. 50 9.1 27.37 54.53 . 
-7.00 12.8 13.70 68.23 
-7.50 18.1 22.41 90.64 
-a.oo 25.6 4.33 94.97 
-a.so 36.2 5.03 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72. 4 o.o 100.00 
-10.co 102.4 o.o 100.00 
-10.50 144.8 o.o 100.00 
-11.co 204.8 o.o 100.00 
-11. 50 289.6 o.o 100.00 
-12 .co 409.6 o.o 100.00 
332 
SEC TI ON NUMBER 11.2 
PHI ADM ARD ASPH DMM 
-5. 32 3.76 0.414 1.497 26.33 
-6.CO 5.20 0.376 1.502 171.65 
-6.50 7.61 0.436 1.527 106. 58 
-7.00 10.18 0.436 1.421 111.98 
-7. 50 15.77 0.425 l.389 63.08 
-a.co o.c o.o o.o o.o 
-8.50 c.o o.o 0.(1 o.o 
-9.CO o.o o.o o.o o.o 
-9.5C o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.c 
-11.00 c.o o.o o.o o.o 
-11.so o.o o.o o.o o.o 
-12.00 o.o c.o o.o o.o 
PHI AX AY AZ RD 
-5. 32 0.102 0.467 0.675 7.000 
-6.00 0.717 0.455 0.638 33.000 
-6. 50 0.717 0.42 5 0.626 14.000 
-7.00 G.767 0.486 0.656 11.000 
-7.50 ('). 775 o. 51 7 0.659 4.000 
-8.00 0. (\ c.o o.o o.o 
-8. 5C o.o o.o o.o o.o 
-9.00 o.o o.c o.c o.o 
-9. 50 o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o c.o o.o o.o 
-12.00 o.o o.o o.o o.o 
~ 
I'' 
PHI MAX.SIZE(Ct-'I} PER.WT. CUM.PER.WT. ,,I~ •• 
-5.32 4.0 5.81 o.o 
-6.00 6.4 37.87 37 .87 
-6.50 9.1 23.51 61.38 
-7 .oo 12.8 24.70 86.08 
-7.50 18.1 13.92 100.00 
-8.00 25.6 o.o 100.00 
-8.50 36.2 o.o 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72.4 o.o 100.00 
-1c.oo 102.4 o.o 100.00 
-10.50 144. 8 o.o 100.00 
-11.co 204.8 o.o 100.00 
-11. 50 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
333 
SEC TI CN NU~B ER 11.3 
PHI ADM ARD ASPH OMM 
-5.32 3.67 0.280 1.451 18.34 
- 6. GO 5.24 0.320 1.572 78.66 
-6.50 7.60 0.357 1.464 159.50 
-7.CO 10.77 0.367 l.411 96.95 
-7. 50 15.55 0.400 1.452 31.10 
-8.00 21.33 0.400 1.548 42.66 
-a.so o.o o.o c.o o.o 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10. 50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.co o.o c.c o.o o.o 
PHI AX AY AZ RD 
-5.32 ().793 0.448 0.582 s.ooo 
-6.00 0.646 C.429 C.673 15.000 
-6. 50 0.740 0.474 0.643 21.000 
-7.00 0.130 0.500 0.104 9.000 
-7. 5C 0.604 0.541 0.896 2.000 
-8.00 0.609 0.446 o.734 2.000 
-8.5C o.o c.o o.o o.o 
-9.0C o.o o.o o.o o.c 
-9. 50 o.o o.o o.o o.o 
-10.oc o.o c.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
•-t-
PHI MAX.SIZE(CM) P!:R.WT. CUM. PER.WT. ,I 
-5.32 4.0 4.49 o.o 
-6.00 6.4 19.24 19. 24 
-6.50 9.1 39.01 58.25 
-1.00 12.8 23.71 81.96 
-7.50 18.l 7.61 89.57 
-s.oo 25.6 10.43 100.00 
-8. 50 36.2 o.o 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72.4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10.so 144.8 o.o 100.00 
-11.co 204.8 o.o 100.00 
-11. 50 289.6 o.o 100.00 
-12.oa 409.6 o.o 100.00 
334 
SEC TI GN NUMBER 11.4 
PHI ADM ARD ASPH DMM 
-5.32 3.62 C.305 1.547 72.48 
-6.00 4.99 0.330 1.567 279.34 
-6. 50 7. 3 8 0.318 1.4 71 162.27 
-7.00 lC.81 0.345 1.435 118.93 
-7.50 15.05 G.300 1.490 45.14 
-8.00 19.16 0.300 1.655 19.16 
-8.50 o.o o.o o.c o.o 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.00 o.c o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o c. 0 c.o o.o 
PHI AX AY AZ RD 
-5. 32 0. 711 0.413 0.595 20.000 
-6.00 0.665 0.439 0.661 56.0CO 
-6. 50 0.719 0.486 0.685 22.000 
-7.00 0.715 0.510 0.717 11.000 
-7. 50 0.613 0.528 0.888 3.000 
-8.00 0.543 C.407 0.750 1.000 
-a.so o.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9.SC o.o o.c o.o o.o 
-10.00 o.o o.o o.o o.o 
-10. 50 (). 0 o.o o.o o.o 
-11.00 o.c o.o o.o o.o 
-11. 50 o.o c.o o.o o.o 
-12.00 o.o o.o o.c o.o 
I 
t 
PHI MAX. SIZE (CMJ PER.WT. CUM.PER.WT. ,:~ 
-5.32 4.0 11.60 o.o 
-6.CO 6.4 44.71 44.71 
-6. 50 9.1 25.97 70.68 
-7.00 12.a 19.03 89.71 
-7. 50 18. l 7.23 96.93 
-s.oo 25.6 3.07 100.00 
-8.50 36.2 o.o 100.00 
-9.00 51.2 O;.O 100.00 
-9.50 72.4 c.o 100.00 
-10.00 102.4 o.o 100.00 
-10.so 144. 8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11.so 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
335 
SEC TI ON NUMBER 12.1 
PHI ADM ARD ASPH OMM 
-5.32 3.70 0.380 1.464 18.52 
-6.00 s.20 0.375 1.574 166.26 
-6.50 7.56 C.378 1.471 136.03 
-7.00 10.64 0.383 1.399 63.84 
-7.50 14.43 0.367 1.529 43. 29 
-a.cc 19.89 0.400 1.594 59.67 
-8.50 o.o o.o o.o o.o 
-9.00 c.o o.o o.o o.o 
-9.50 o.o c.o o.o o.o 
-10.00 o.o c.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.50 c.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AV AZ RD 
-5. 32 0.717 C.456 0.667 s.oco 
-6.00 0.671 0.419 0.633 32.000 
-6. 50 0.717 C.462 0.658 18.000 
-7.00 0.809 0.482 0.597 6.000 
-7. 50 0.736 0.388 0.528 3.0CO 
-8.00 0.628 o. 398 0.638 3.000 
-8.50 o.o o.o o.o o.o 
-9.0C o.o c.o o.c o.o 
-9.5(' o.o o.o o.o o.o 
-10.oc o.o o.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
t 
PHI ~AX.SIZE{CM) PER.WT. CUM. PER.WT. ,1~; 
-5.32 4.0 3.95 o.o 
-6.00 6.4 35.44 35.44 
-6.50 9.1 29.00 64.44 
-7.00 12.8 13.61 78.05 
-7.50 18.1 9.23 87. 28 
-a.oo 25.6 12.72 100.00 
-a.so 36. 2 c.o 100.00 
-9.00 51.2 G.O 100.00 
-9.50 72.4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-1c.so 144. 8 o.o 100.00 
-n .oo 204 .. 8 o.o 100.00 
-11.so 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
336 
SEC TI CN NUMBER 12.2 
PHI ADM ARO ASPH DMM 
-5.32 3.70 C.360 1.643 36.96 
-6.00 4.96 0.350 1.636 138.93 
-6.50 7.59 o. 35 8 1.464 182.10 
-7.CO 10.72 0.336 1.579 150.02 
-7.50 15.28 0.367 1.467 137.53 
-a.oo 20.49 0.325 1. 5<:,2 81.96 
-8.50 o.o c.o o.o o.o 
-9.00 o.o o.o o.o o.c 
-9.50 o.o o.o o.o o.o 
-10.00 o.c o.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.co o.o o.o o.o o.o 
PHI AX AV AZ RD 
-5. 32 0.686 0.386 c. 5 83 10.000 
-6.00 0.660 0.389 0.597 2B.OOO 
-6. 50 0.126 0.463 0.651 24.000 
-7.00 0.649 0.420 0.674 14.0CO 
-7. 50 C.814 C.409 o. 514 9.000 
-8.0G 0.590 0.429 0.734 4.000 
-8. 5D o.c o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o c.o o.o 
-10.00 o.c o.o o.o o.o 
-10.50 o.o c.o o.c o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.c o.o o.o o.o 
t 
PHI "1AX.SIZE(CM) PER.WT. CUM.PER.WT. ''"• 
-5.32 4.0 5.35 o.o 
-6.00 6.4 20.12 20 .12 
-6. 50 9.1 26.37 46.49 
-7.00 12. 8 21.72 68.22 
-7.50 18.l 19.92 88.13 
-8 .oo 25.6 11. 87 100.00 
-8.50 36.2 o.o 100.00 
-9.00 51. 2 o.o 100 .oo 
-9.50 72. 4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10.50 144.8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11. 50 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
337 
SEC TI ON NUMBER 12.3 
PHI ADM ARD ASPH OMM 
-5.32 3.54 0.312 1.577 28.31 
-6.00 5.33 0.361 1.527 191. 79 
-6.50 7.38 0.376 1.540 125.52 
-7.00 10.91 0.360 1.477 16 3. 62 
-7.50 14.69 0.344 1.469 132.19 
-8.CO 19.39 0.400 1.495 77.57 
-8.50 o.o o.o o.o o.o 
-9.00 c.o o.o o.o o.o 
-9. 50 c.o o.o o.o o.o 
-10.co o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.co o.o o.o o.o o.o 
PHI AX AV AZ RD 
-5. 32 0.692 0.415 0.632 s.ooo 
-6.00 0.715 0.427. 0.610 36.000 
-6.50 0.668 0.431 0.660 17.000 
-7.00 0.729 0.460 0.649 15.00C 
-7.50 0.699 o. 527 0.744 9.000 
-8.00 C.661 o. 50 5 0.805 4.000 
-a. so c.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.c o.o o.o 
-10.oc c.o o.o o.o o.o 
-10.50 o.o o.c o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.sc c.o o.o o.o o.o 
-12.00 o.c o.o o.o o.o 
~' 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. ,~ 
-5.32 4.0 4.10 o.o 
-6.00 6.4 27.77 27.77 
-6.5C 9.1 18.17 45.94 
-7.CO 12.a 23.69 69.63 
-7. 50 18.l 19.14 88.77 
-a.co 25.6 11.23 lCC.00 
-8.50 36. 2 o.o 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72.4 o.c 100.00 
-10.00 102.4 o.o 100.co 
-10. 50 144.8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11.so 2 89.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
338 
SECTION NUMBER 12.4 
PHI ADM ARD ASPH DMM 
-5.32 3.59 0.310 1.591 139.93 
-6.00 s.02 D.317 1.507 331. 38 
-6.50 7. 33 0.305 1.517 146.52 
-7.00 10.61 0.333 1.554 95.48 
-7.50 15.90 0.350 1. 413 31.79 
-a.co o.o o.o o.o o.o 
-8.50 o.o o.o o.c o.o 
-9.00 o.o o.o o.o o.o 
-9.5C o.o o.o o.o o.o 
-10.co c.o o.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.00 c.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AY AZ RD 
-5.32 0.687 0.406 0.600 39.000 
-6.00 0.697 0.459 0.676 66.000 
-6.5C 0.683 Q.457 0.675 20.000 
-7.00 0.681 0.429 0.649 9.000 
-7. 50 0.646 0.590 0.931 2.000 
-a.oo o.o o.o o.c o.o 
-a. 50 o.o o.o o.o o.o 
-9.00 o.c o.o o.o o.o 
-9.50 o.o o.o c.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.c o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o c.o o.o o.o 
t 
PHI ~AX.SilE(Cpii) PER.WT. CUM.PER.WT. 
,! 
-5.32 4.0 23.12 o.o 
-6.00 6.4 54.76 54.76 
-6. 50 9.1 24.21 78.97 
-1.00 12.8 15.78 94.75 
-7. 50 18.1 5.25 100.co 
-s.oo 25.6 o.o 100.00 
-8. 50 36. 2 o.o 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72.4 o.o 100.00 
-10.00 102. 4 o.o 100.00 
-10. 50 144.8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11. 50 289.6 o.o 100.00 
-12.00 409.6 o.c 100.00 
-~···~ 
-··~·· ---- ----- ~-·~ 
339 
SEC TI CN NUMBER 13.1 
PHI ADM ARD ASPH OM~ 
-5.32 3.69 0.350 1.571 14.78 
-6.00 4.96 0.343 1.522 114.00 
-6.50 7.83 0.376 1.499 133.16 
-7.00 10.35 0.357 1.492 217.45 
-7.50 15.68 0.392 1.370 188.17 
-s.oo 20..36 0.380 1.536 101. 80 
-8.50 26.04 0.500 1.559 26.04 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.co o.o o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AY AZ RD 
-5. 32 0.728 0.364 o. 511 4.000 
-6.CO 0.6q9 0.433 0.627 23.000 
-6.SC 0.701 0.457 0.666 17.000 
-7.00 0.731 0.445 C.607 21.000 
-7. 50 0.784 0.523 0.668 12.000 
-8.00 0.706 0.422 0.622 5.000 
-a. 50 0.704 C.374 0.531 1.oco 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.oc o.o o.o o.c o.o 
-10.sc o.o 0.0 o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.50 o.o o.o o.o c.o 
-12.00 c.o o.o o.c o.o 
~· 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. ,1, '* 
-5.32 4.0 1.89 o.o 
-6.00 6.4 14.60 14.60 
-6.50 9.1 17.06 31.66 
-7.00 12.a 27.86 59.52 
-7.50 18.1 24.11 83.62 
-s.oo 25.6 13.04 96.66 
-8. 50 36.2 3.34 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72.4 o.o 100.00 
-10.00 102.4 o.c 100.oc 
-10.so 144.8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11. 50 289.6 c.o 100.00 
-12.00 409.6 o.o 100.00 
340 
SEC TI ON NUMBER 13.2 
PHI ADM ARD ASPH OM~ 
-5.32 3.84 0.309 1.562 42.24 
-6.00 5.06 0.333 1.537 136 .. 73 
-6.50 7.25 0.353 1.467 12 3. 32 
-7.00 10.48 o. 32 5 1.663 12 5. 75 
-7. 50 14.87 0.286 1.374 1C4.06 
-8.00 21.75 0.333 1.596 65.25 
-8. 50 o.c o.o o.o o.o 
-9.00 o.o o.o o.o o .a 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o c.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AY AZ RD 
-5.32 0.673 0.443 0.657 11.000 
-6.00 0.682 0.466 0.691 27.000 
-6. 50 0.11a 0.488 0.686 17.0QO 
-7.00 0.623 0.379 0.618 12.000 
-7. 5C 0.766 0.529 0.106 7.0GO 
-8.0C C.651 0.487 0.795 3.000 
-8.50 o.c o.o o.o o.o 
-9.00 o.c o.o o.o o.o 
-9.50 o.o o.o O.C· o.o 
-10.00 o.c o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12 .QC; o.o c.o o.o o.o 
" ' 
PHI MAX.SIZE{CMl PER.WT. CUM.PER.WT. 
,, 
-5.32 4.0 7.61 o.o 
-6.00 6.4 24.63 24.63 
-6.50 9.1 22.22 46.85 
-7.CC 12.8 22.65 69.50 
-7.50 18.1 18.75 88.25 
-a.co 25.6 11.75 100.00 
-a.so 36.2 o.o 100.00 
-9.CO 51.2 o.o 100.00 
-9.SO 72. 4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10.sc 144.8 o.c 100.00 
-11.oc 204.8 o.o 100 .oo 
-11. so 289.6 o.o 100.00 
-12.co 409.6 o.o 100.00 
341 
SECT I ON NUMBER 13.3 
PHI ADM ARD ASPH OMM 
-5.32 3.40 0.267 1.914 10.21 
-6.00 5.26 0.326 1.536 120.87 
-6. 50 7.68 0.336 1.481 107.54 
-7.CO 10.71 0.350 1.432 8 5. 7tJ 
-7.50 15.65 C.392 1.426 187.82 
-8.00 21.70 0.400 1.387 86.80 
-8.50 28. 77 0.400 1.590 57.54 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.c o.o o.o 
-10.so o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.50 o.o o.o o.o o.c 
-12.00 o.o o.o o.o o.o 
PHI AX AY AZ RD 
-5.32 0.592 0.314 0.519 3.000 
~6.00 C.696 0.443 0.640 23.000 
-6. 50 0.735 0.444 0.612 14.0CO 
-7.0C 0.723 0.515 0.101 8.000 
-7. 50 C.863 0.467 C.563 12.000 
-8.00 o. 866 0.451 0.525 4.000 
-8. 50 0.543 0.490 0.893 2.000 
-9.0C o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10. 50 c.o o.o o.o o.o 
-11.00 c.o o.c o.c o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.c o.o o.o o.o 
.. 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. ,I~ 
-5.32 4.0 1.58 o.o 
-6.CO 6.4 18. 70 18.70 
-6. 50 9.1 16.64 35.34 
-7 .oo 12.8 13.26 48.60 
-7. SC 18. 1 29.06 77.67 
-a.oo 25.6 13.43 91.10 
-8.50 36.2 8.90 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72.4 o.o 100.00 
-10.00 102.4 c.o 100.00 
-10. 50 144.8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11. 50 289. 6 o.c 100.00 
-12.co 409.6 o.o 100.00 
342 
SEC TI ON NUMBER 13.4 
PHI ADM ARD ASPH OMM 
-5.32 3.66 0.312 1.521 87 .90 
-6.00 5.02 0.308 1.576 256.19 
-6.50 7.29 C.306 1.526 116.65 
-7.00 10.37 0.325 1. 511 165.86 
-7.50 15.16 0.333 1.352 90.98 
-8.00 20.78 0.325 1.599 83.12 
-8.50 28. 90 0.35.0 1.216 57.79 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 c.o o.o o.o o.o 
-10.50 o.o o.c o.o o.o 
-11.co o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o.o o.c o.o 
PHI AX AY AZ RO 
-s. 32 0.102 0.445 0.657 24.000 
-6.00 G.661 0.422 0.653 51.000 
-6.50 0.685 0.457 0.674 16.000 
-7.00 0.652 0.478 0.732 16.000 
-7.5(1 0.743 0.592 0.807 6.000 
-a.oo 0.608 0.460 o. 750 4.000 
-8. 50 0.893 0.667 0.735 2.000 
-9.00 Ci. 0 c.o o.o o.o 
-9.50 c.o o.o o.o o.o 
-10.00 o.c o.o o.o o.o 
-10. 50 o.o o.o o.o o.o 
-11.oc o.o o.o o.o o.o 
-11.sc o.o o.o o.c o.o 
-12.oc o.o o.o o.o o.o 
I'.'{' 
PHI MAX. SI lE { C ~) PER.WT. CUM.PER.WT. ,IP,..1l 
-5.32 4.0 11.41 o.o 
-6.00 6.4 33.25 33.25 
-6.50 9.1 15.14 48.38 
-7.CO 12.8 21.52 69.91 
-7.50 18.1 11.81 81.71 
-a.oo 25.6 10.79 92. 50 
-B. 50 36.2 7.50 100.00 
-9.00 51. 2 o.o 100.00 
-9.50 72. 4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10.so 144. 8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11.sc 289. 6 o.o 100.00 
-12.00 409.6 o.o 100.00 
343 
SEC TI CN NUMBER 14.1 
PHI ADM ARD ASPH DMM 
-5.32 3.62 0.318 1.464 39.86 
-6.00 5.12 0.335 1.498 245.98 
-6. 50 7.34 0.325 1.545 176.16 
-7.00 10.43 o. 308 1.408 135.65 
-7. 50 14.58 0.356 1. 511 131.21 
-a.co 20.35 0.333 1.456 122.01 
-8.50 28.44 0.350 1.648 56.88 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o c.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 c.o o.o o.o o.o 
-11.so o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AY AZ RD 
-5. 32 0.786 0.435 0.562 11.000 
-6.00 0.697 0.468 0.685 48.000 
-6.50 0.663 0.442 0.687 24.000 
-1.00 0.735 C.516 0.708 13.000 
-7. 50 0.694 0.435 0.636 9.000 
-s.oo o. 807 0.419 0.522 6.000 
-8.50 0.620 0.364 0.586 2.000 
-9.0C o.c o.o o.o o.o 
-9.50 o.o o.o c.o o.o 
-10.00 c.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.oc o.o o.o o.o o.o 
-11. 50 o.o o.o o.c o.o 
-12.00 o.o o.o c.o o.o 
PHI MAX.SIZE(CM) PER.WT. CUM. PER.WT. ,111:. 
-5.32 4.0 4.59 o.o 
-6.00 6.4 28.34 28.34 
-6.50 9. 1 20.30 48.64 
-1.00 12.8 15.63 64.27 
-7.50 18.1 15.12 79.38 
-a.co 25.6 14.06 93.45 
-a.so 36.2 6.55 100.00 
-9.00 51., 2 o.o 100 .oo 
-9.50 72.4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10. 50 144.8 o.o 100.00 
-11.co 204.8 o.o lOC.00 
-11. so 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
344 
SECT I CN NUMBER 14.2 
PHI ADM ARO ASPH OMM 
-5.32 3.51 0.286 1.550 24.57 
-6.GO 4.98 0.323 1.476 219.23 
-6. 50 7.51 o. 32 5 1.506 180.30 
-7.00 11.01 0.330 1.462 110.12 
-7.50 14.89 0.400 1.372 29.78 
-a.co 21.70 C.400 1.417 65.09 
-8. 50 27.89 0.300 1.553 27.89 
-9.00 o.o o.o o.o o.o 
-9.50 c.o o.o o.o o.o 
-10.co o.o o.o o.o o.o 
-10.50 o.o o.o o.c o.o 
-11.00 C!. 0 o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.co o.o o.o c.o o.o 
PHI AX AY AZ RD 
-5.32 a.sos 0.359 C.446 7.000 
-6.00 0.723 0.462 0.658 44.000 
-6. 5C' 0.691 0.452 C.664 24.000 
-7.CO o.766 0.438 0.577 10. 000 
-7. 50 o. 804 0.492 0.612 2.000 
-8.00 0.790 0.479 0.602 3.000 
-8.50 c. 540 0.494 0.915 1.000 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.c o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o C.G o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI MA.X.SIZE(C~l PER.WT. CUM.PER.WT. f'i" 
-5.32 4.0 3.88 o.o 
-6.00 6.4 34.67 34.67 
-6.50 9.1 28.51 63.18 
-1.00 12.8 17.41 80.59 
-7.50 18.l 4.71 85. 30 
-a.co 25.6 10.29 95.59 
-8.50 36.2 4.41 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72.4 o.o 100.00 
-10.oc 102.4 o.o 100.00 
-10.so 144.8 o.o 100.00 
-11.co 204.8 o.o 100.00 
-11.so 289.6 o.o 100.00 




SEC TI CN NUMBER 14.3 
PHI ADM ARD ASPH DMM 
-5.32 3.56 0.314 1.565 49.88 
-6.00 5.14 0.324 1. 542 231.48 
-6.50 7.50 0.344 1.445 119.93 
-7.00 10.33 0.362 1.528 16 5. 30 
-7.50 14.49 0.346 1.433 188.42 
-8.00 20.08 0.350 1.531 80.31 
-8.50 30.30 0.350 1.525 60.61 
-9.00 o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.co o.o o.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.co o.o o.o o.o o.o 
-11. 50 o.o c.o o.o o.o 
-12.00 o.o o.c c.o o.o 
PHI AX AY AZ R.D 
-5.32 0.647 0.430, 0.694 14.000 
-6.0C 0.677 C.445 0.663 45.000 
-6. 50 c. 726 C.502 0.697 16.000 
-7.00 0.689 0.453 0.666 16.000 
-7. 50 0.787 C.460 0.59C 13.000 
-8.00 0.695 0.418 0.600 4.000 
-8.50 0.642 0.444 0.697 2.000 
-9.CO o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.c o.o o.o 
-10. 50 c.o o.o c.c o.o 
-11.00 o.o 0.0 o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o.c o.c o.o 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. 
,,, 
-5.32 4.0 5.90 o.o 
-6.CO 6.4 27.36 27.36 
-6.50 9.1 14.18 41.54 
-7.00 12.8 l<J.54 61.07 
-7.50 18.1 22.21 83.34 
-a.co 25.6 9.49 92.84 
-8.50 36.2 7.16 100.00 
-9.CO 51.2 o.o 100.00 
-9. 5C 72.4 o.c 100.00 
-10.00 102.4 o.o 100.00 
-10.50 144.8 o.c, lOC.00 
-11.00 204.8 o.o 100.00 
-11.so 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
346 
SEC TI ON NUMBER 14.4 
PHI ADM ARD ASPH DMM 
-5.32 3.61 C.300 1.535 108.1'9 
-6.0C 5.07 0.302 1.531 293.81 
-6.50 7.60 0.300 1.449 189.99 
-7.00 10.46 0.330 1.476 104.59 
-7.50 14.85 o. 32 5 1.401 59.38 
-a.oo 18.52 0.350 1.287 37.03 
-a.so 26.95 0.300 1.370 53.89 
-9.00 c.o o.o o.o o.o 
-9.50 o.v o.o o.o o.o 
-10.00 o.o o.c o.o o.o 
-10. 50 o.o o.o c.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.co o.o c.o o.o o.o 
PHI AX AY AZ RD 
-5.32 0.719 o. 421 0.604 30.0CO 
-6.CO 0.696 0.445 C.660 58.000 
-6.5C 0.727 0.489 0.673 25.000 
-7.00 o. 751 0.441 0.606 10.000 
-7. 5C 0.719 c. 52 8 0.736 4.000 
-8.00 0.899 0.535 0.591 2.000 
-8. 5C 0.667 0.583 0.875 2.000 
-9.CC o.o o.o o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.o o.c o.o 
-10.50 o.o o.o o.o o.o 
-11.oc c.o o.o o.o o.o 
-11.50 o.o o.o o.o Ci. 0 
-12.00 o.o o.o o.o o.o 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. ,,r 
-5.32 4.0 14.65 o.o 
-6.00 6.4 39.77 39.77 
-6. 50 9.1 25.72 65.49 
-7.00 12.8 14.16 79.65 
-7. 50 18.1 8.04 87.69 
-s.oc 25. 6 5.CH 92.70 
-8.50 36. 2 7.30 lCC.00 
-9.00 51.2 o.o 100.00 
-9.50 72.4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10.so 144.8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11.50 289.6 o.o 100.00 





















































































































































































































SEC TI ON NUMBER 15.2 
PHI ADM ARD ASPH DMM 
-5.32 3.80 0.400 1.340 3.80 
-6.00 5.11 0.344 1.445 92.00 
-6. SC 7.19 0.369 1.459 115 .04 
-7.00 10.36 o. 32 5 l.439 82.87 
-7.50 16.19 o. 320 1.537 80.97 
-a.oo 20.70 0.400 1.448 82 .so 
-8. 5C 30.22 0.400 1.585 60.43 
-9.00 43.79 0.560 1.483 218.93 
-9.50 55.5C 0.55C 1.496 111.01 
-10.00 o.o o.o o.o o.o 
-10. 50 a.o o.o o.o o.o 
-ll .00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o.o c.o o.o 
PHI AX AV AZ RO 
-5.32 0.784 C.529 0.675 1.000 
-6.00 0.744 0.466 C.636 18.000 
-6.50 0.745 0.463 Q.626 16.000 
-7.00 0.731 0.487 0.688 s.ooo 
-7.50 0.724 0.453 0.604 5.000 
-a.co 0.110 0.474 0.667 4.000 
-8.5( o.ss5 0.456 0.838 2.000 
-9.0C 0.719 C.457 0.663 s.ooo 
-9.5C 0.764 0.400 0.532 2.000 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o ;'). 0 o.o 
-11.00 c.o o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI MAX. SI lE (CMJ PER.WT. CUM.PER.WT. 11r ,,. 
-5. 32 4.0 0.45 o.o 
-6.CO 6.4 lC.90 10.90 
-6.50 9.1 13.63 24.53 
-7.CO 12.8 9.82 34.35 
-7. 50 18. l 9.59 43.94 
-s.oc 25.6 9.81 53.75 
-8.50 36.2 7.16 60.91 
-9.00 51.2 25.94 86.85 
-9.50 72.4 13.15 100.00 
-10.00 102.4 o.o 100.00 
-10.50 144.8 o.o 100.00 
-11.00 204.8 o.c 100.00 
-11.50 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
349 
SEC TI CN NUMBER 15.3 
PHI ADM ARD ASPH DMM 
-5.32 3.60 0.314 1.393 25.17 
-6.00 5 .. 11 0.333 1.586 76.68 
-6. 50 7.30 0.35 8 1.430 87. 55 
-7.00 10.46 0.350 1.296 62.75 
-7.50 16.05 C.333 1. 542 144.44 
-s.oo 20.35 0.350 1.571 40.71 
-a. so 30.10 0.360 1.246 150.50 
-9.00 45.40 0.600 1.297 45.40 
-9.50 68.52 o. 600 1.346 68.52 
-10.co 72.68 C.600 1.149 72.68 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.so o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX A y AZ RD 
-5. 32 0.778 0.509 0.659 1.000 
-6.00 C.634 0.442 0.716 15.000 
-6. 50 0.716 0.513 0.12a 12.000 
-7.0C G.778 0.613 0.790 6.000 
-7. 50 0.650 0.460 0.112 9.000 
-8.00 (). 589 0.440 0.754 2.000 
-8. 5C 0.849 0.631 0.763 5.000 
-9.00 0.737 0.621 0.843 1.000 
-9.50 0.675 0.608 0.902 1.000 
-10.00 0.921 0.716 0.778 1.000 
-10. 50 o.o o.o ,j.0 o.o 
-11.00 o.o c.c o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI MAX.SIZE(CM) PER.WT. CUM.PER.WT. ~I!" 'II 
-5.32 4.0 3.36 o.o 
-6.0C 6.4 10.23 10.23 
-6.50 9.1 11.69 21.92 
-7.00 12.8 8.38 30.30 
-7. 50 18.1 19.28 49.57 
-8.00 25.6 5.43 55.01 
-a.so 36.2 20.09 75.09 
-9.0C 51.2 6.06 81.15 
-9.50 72.4 9.15 90.30 
-1c.oo 102.4 9.70 100.00 
-10.so 144. 8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11. 50 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
350 
SECTICN NUMBER 15.4 
PHI ADM ARD ASPH DMM 
-5.32 3. 63 0.279 1.610 50.87 
-6.00 5.07 0.288 1.555 218.03 
-6.50 7. 57 0.300 1.692 121. 20 
-7.00 10.79 o. 31 7 1.571 64.72 
-7.50 14 .. 22 0.290 1.505 142.20 
-8.00 o.o o.o o.o o.o 
-8.50 o.o o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9.50 o.o c.o o.o o.o 
-10 .. 00 o.o o.o o.c o.o 
-10.so o.o o.o o.o o.o 
-11.oc o.o o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AY AZ RD 
-5.32 0.674 C.401 0.610 14.000 
-6.00 0.673 0.433 0.652 43.000 
-6.SC 0.586 0.422 0.122 16.000 
-1.oc 0.664 0.432 0.648 6.0CO 
-7. 50 C.704 0.437 0.622 10.000 
-a.co o.o o.o o.o o.o 
-8. 5C o.c o.o o.o o.o 
-9.00 o.o o.o o.o o.o 
-9. 50 0.0 o.o o.o o.o 
-10.oc o.c o.o o.o o.o 
-10. 50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.c o.o o.o 
PHI MAX.SIZE(C'"1J PER.WT. CUM.PER.WT. 
-5.32 4.0 9.31 o.o 
-6.CO 6.4 39.92 39.92 
-6.50 9.1 22.19 62.11 
-7.00 12.8 11.85 73.96 
-1.so 18.1 26.04 lC0.00 
-a.oo 25.6 o.o 100.00 
-a.so 36. 2 o.o 100.00 
-9.0Q 51.2 o.o 100.00 
-9.50 72.4 o.o 100.00 
-10.oc 102.4 o.o 100.00 
-10.so 144.8 o.o 100.00 
-u .oo 204.8 o.o 100.00 
-11. 50 289.6 o.o 100.00 
-12.00 409.6 o.o 100.00 
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SECTICN NUMBER 16.l 
PHI ADM ARD ASPH DM'-1 
-5.32 o.o o.o c.o o.o 
-6.CO o.o o.o o.o o.o 
-6.50 o.o o. () o.o o.o 
-7.00 lC.91 o. 327 1.476 163. 70 
-7. 50 15.15 0.363 1.460 40 8.97 
-a.co 20.58 0.325 1.395 164.66 
-s. 50 o.o o.o o.o o.o 
-9.00 c.o o.o o.o o.o 
-9.50 o.o o.o o.o o.c 
-10.00 c.o o.o o.o o.o 
-10.so o.o o.o o.o o.o 
-11.co o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o c.o o.o o.o 
PHI AX AY AZ RD 
-5.32 o.o o.o o.o o.o 
-6.0C o.o o.o o.o o.o 
-6.50 c.o o.o o.o o.o 
-7.0C o. 733 0.490 C.677 15.0CC 
-7.50 0.724 0.498 C.697 27.000 
-8.0C 0.678 o. 569 0.837 a.ooo 
-8. 50 o.c c.o ;) .o o.o 
-9.00 o.o o.o o.c o.o 
-9.50 o.o c.c o.c o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o c.o o.o o.o 
-11.00 o.c o.o o.o o.o 
-11.50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI MAX. SIZE (C ~l PER.WT. CUM.PER.WT. r, 
-5.32 4.0 o.o o.o 
-6.00 6.4 o. 0 o.o 
-6. 50 9.1 o.o o.o 
-7.CO 12.8 22.20 22.20 
-7.50 18.l 55.47 77.67 
-8.00 25.6 22.33 100.00 
-8.50 36.2 o.o 100.00 
-9.00 51.2 c.o 100.00 
-9.50 72.4 o.c 100.00 
-10.00 102.4 o.o 100.00 
-10. 50 144. 8 o.o 100.00 
-11.00 204.8 o.o 100.00 
-11.50 289.6 o.o 100.oc 
-12.00 409.6 o.o 100.00 
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SEC TI ON NUMBER · 16. 2 
PHI ADM ARD ASPH DM1'1 
-5.32 o.o o.o o.o o.o 
-6.00 o.o o.o o.o o.o 
-6.50 o.o o.o o.o o.o 
-7.00 o.o o.o o.o o.o 
-7.50 16.35 0.323 1.501 425.11 
-8.00 21.15 0.362 1.515 444.10 
-8.50 28.48 o.soo 1.309 8 5. 43 
-9.00 o.o o. tJ o.o o.o 
-9.50 o.o o.o o.o o.o 
-10.00 o.o o.c o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o o.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AV AZ RO 
- 5. 32 o.o o.o o.o o.o 
-6.00 o.o o.o o.o o.o 
-6.50 o.o o.o c.o o.o 
-7.0C c.o c.o o.o o.o 
-7. 50 0.658 C.493 0.755 26.000 
-8.00 0.669 0.473 c.121 21.000 
-8. 50 0.747 0.602 0.810 3.000 
-9.00 o.o c.o o.o o.o 
-9. 50 o.o o.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.50 o.o o.o o.o o.o 
-11.00 o.o o.o o.c o.o 
-11. 50 o.o o.c o.o o.o 
-12.00 c.c o.o o.o o.o 
CUM.PER.WT. If' PHI ~AX.SIZE { C ~) PER.WT. .. 
-5.32 4.0 o.o o.o 
-6.CO 6.4 o.o o.o 
-6. 50 9.1 o.o o.o 
-7.00 12.8 o.o o.o 
-7.50 18.1 44.53 44.53 
-a.oo 25.6 46.52 91.05 
--8.50 36.2 8.95 100.00 
-9.00 51.2 o.o 100.00 
-9.50 72.4 o.o 100.co 
-10.00 102.4 o.o 100.00 
-10.so 144.8 o.o 100.00 
-11.00 204.8 o.o 100.00 
- ll. 50 289.6 o.o 100.00 
-12.00 409.6 c.o 100.00 
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SECTION NUMBER 16.3 
PHI 4DM ARD ASPH DMM 
-5.32 o.o o.o o.o o.o 
-6.00 o.o o.o c.o o.o 
-6.50 o.o o.o o.o o.o 
-7.00 12.01 0.467 1.589 36.04 
-7.50 15.55 C.452 1.s12 513.02 
-8.00 20.60 0.462 1.538 267.77 
-a.so 32.23 o.aoo 1.098 32.23 
-9.00 o.o o.o o.o o.o 
-9.50 c.o o.o o.o o.o 
-10.co o.o o.o o.o o.o 
-10.50 o.o c.o o.o o.o 
-11.00 o.o o.o o.o o.o 
-11. 50 o.o c.o o.o o.o 
-12.00 o.o o.o o.o o.o 
PHI AX AY AZ RD 
-5.32 o.o c.o o.o o.o 
-6.00 o.o o.o o.o o.o 
-6.50 o.o o.o o.o o.o 
-7.00 C.699 0.361 0.522 3.000 
-7. 50 0.692 0.455 0.664 33.000 
-8.0C 0.615 0.480 0.798 13.000 
-8. 50 0.941 0.8C2 o. 853 1.oco 
-9.00 o.o o.o o.o o.o 
-9. 50 o.o c.o o.o o.o 
-10.00 o.o o.o o.o o.o 
-10.sc o.o c.o C .C o.o 
-11.00 o.o c.o o.o o.o 
-11.so o.o o.c o.o o.o 
-12.00 o.o 0.0 o.o o.o 
PHI MAX.SilE(C~) PER.WT. CUM.PER.WT. 11r, • 
-5.32 4.0 o.o o.o 
-6.CO 6.4 o.o o.o 
-6. 50 9.1 o.o o.o 
-7.CO 12.8 4.24 4.24 
-7. 50 18.l 60.42 64.67 
-8.00 25.6 31.54 96. 20 
-8.50 36.2 3.80 100.00 
-9.00 51.2 o.o 100.00 
-9.SC 72.4 o.o 100.00 
-10.00 102.4 o.o 100.00 
-10.sc 144.8 o.o 100.00 
-11.co 204.8 o.o 100.00 
-11. 50 289.6 o.o lC0.00 
-12.00 409.6 o.o 100.00 
APPENDIX C 
SEDIMENT DISTRIBUTION AND STATISTICAL DATA FOR SIEVE ANALYSIS 







= number of sampling station where 
sediment was collected. 
= number indicating geometric loca-
tion of sample. 
1 = riffle 
2 = pool 
3 = between riffle and pool 
4 =floodplain 
= number identifying sample. 
= total weight of sample, in mm. 
= total weight of particles in the 
sample smaller than 40 mm. 
Explanations of the table headings used on pages to are 







= weight of the particle in the 
sample fraction. 
= percentage by weight, of modified 
sample in the fraction. The modi-
fied· sample includes all the par-
ticles in the sample smaller than 
40 mm. 
= cumulative percentage of the modi-
fied sample larger or equal to the 
fraction. 
= diameter size, in mm, of the small-
est particles included in the 
fraction. 
= diameter size, in phi units of the 
smallest particles included in the 
fraction. 







= diameter, in phi units, of the 
sediment particles in the modi-
fied sample corresponding to the 
percentile point. 
= diameter, in mm, of the sediment 
particles in the modified sample 
corresponding to the percentile 
point. 
= name of the statistical measure 
calculated by the program. 
• value of the statistical para-
meters calculated from percentiles, 
expressed in phi units. 
= value of statistical parameter cal-
culated from percentiles, expressed 
in mm. 
The statistical parameters given are calculated using the formulas 
on Table 2. The parameters are calculated in both phi units and in mil-
limeters. However, the Trask statistical parameters used are always those 
calculated in mm, while the Inman values, as well as the Folk and Ward 
statistical parameters used, are those calculated in phi units. The 
other three sets of statistical parameters are included only for com-
parison. 
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FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































STA• 1 SEC. 1 SAMPLE 2 TOT.WT. 3585.20 WT. 2838.26 
WT. 
746.940 

























































FOLK & WAqo, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKcWNESS 

















































































































































FOLK & WARD, MEDIAN 
FOLK£ WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 



























































































































































FOLK & W~RD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






































































































































TRASK, MED I AN 
TRASK, ME AN 







INMAN, KUR TO SIS 
FOLK f.. WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD., SORTING 
FOLK & WARD, SKEWNESS 







































SIZE(MM} SIZE { PH I ) 
40.000 -5.32 

























































































FOLK & WARD, MEDIAN 
FOLK &. WARD, MEAN 
FOLK & WARD, SORT! NG 
FOLK & WARD, SKEWNESS 






































































































































FOLK & WARD, MEDIAN 
FOLK & WARD., MEAN 
FOLK & WARD, SORTING 
FOLK & WARD,. SKEWNESS 










































































































































INMAN, h!EDI AN 
INMAN, MEAN 
INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
FOLK & WARD, KURTOSIS 
CPWT 
o.o 
1 7. 430 
41.329 





























































































































FOLK£ WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK EWARD, SORTING 
FOLK & WARD, SKEWNESS 



















































0 .o 31 
0.016 



























































































FOLK & WARD, MEDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 









































































































































TRASK, SOR TI NG 
TRASK, SKEWNESS 






FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































































































FOLK~ WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































































































FOLK & WA~D, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






















































































STA. 2 SEC. 2 SAMPLE l TOT. WT. 33 79. 90 WT. 3022. 93 
WT. PWT CPWT SIZE(M~) SIZE(PHI) 
167.53() 5.542 o.o 40.000 
-5.32 63.950 2.115 2.115 32.0CO 
-5.CO 
18.050 o. 5 'i7 2.713 16.000 
-4.00 
2. 940 0.097 2. 810 a.ooc 
-3.CO 
o.440 0.015 2.824 4.000 
-2.00 0.440 0.015 2.839 2.000 
-1.co o.o o.o 2. 839 1.000 o.c 
391.460 12.950 15.789 0.500 1.00 
464.490 15.366 31.154 0.250 2.00 
973.900 32.217 63.371 0.125 3.00 
565.940 18.722 82.093 0.063 4.00 
309.560 10.240 92.333 0.031 s.co 




PERCENTILE S!ZEl(PHI) SIZEUM"'l) 
5.C 0.18 0.88 
10.c 0.58 0.67 
16.0 1.01 0.49 
25.0 1.62 0.33 
so.o 2.53 0 .17 
75.0 3.53 0.09 
84.(! 4.19 0.05 
90.(1 4.77 0.04 
95.C 0.96 0.51 
STATISTICAL Ml:ASURE ( PHI ) (MM) 
TRASK, MEDIAN 2.533 0.173 
TRASK, "'lEAN 2.575 0.206 TRASK, SORTING 0.515 TRASK, SKEWNESS 0.944 TRASK, KURTOSIS 0.228 0.189 
INMAN, MEDIAN 2.533 0.173 INMAN, ME.AN 2.601 0.275 INMAN, S'JRTING 1.586 0.220 INMAN, SKEWNESS 0.043 
-1.238 -J.464 -2.389 INMAN, KURTOSIS 
-1.245 
-1.836 
FOLK &. WARD, MEDIAN 2.533 C.173 FOLK &. WARD, MEAN 2.578 C.241 FOLK & WARD, SORTING 0.911 J.166 FOLK &. WARD, SKEWNESS 2.544 0.562 FOLK &. WARD, KURTOSIS 0.167 0.630 
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STA. 2 SEC. 2 SAMPLE 2 TOT.WT. 3502.60 WT. 40~2.65 
wr. PWT CPWT SIZE{MM) SIZE( PHI J 
o.o c.o o.o 40.000 -5.32 
99.470 2.485 2.485 32.COO -5.CO 
1067.210 26.663 29.148 16.0CO -4.00 
488.190 12.197 41.344 a.ooo 
-3.00 
508.630 12.707 54. 052 4.000 
-2.00 
655.120 16.367 70.419 2.000 -1.00 
976.420 24. 394 94.813 1.000 o.o 
118.440 2.959 97. 772 0.5CO 1.00 
66.370 1.658 99. 430 0.250 2.00 
19.060 0.476 99. 906 0.125 3.00 
2.840 0.071 99. 977 0.063 4.00 
0.470 0.012 99.989 0.031 5.00 
C.430 O.Cll 100.ooc 0.016 6.00 

















95.C 0.05 0.96 
STATISTICAL "1EASURE ( PHI ) (MM) 
TRASK, MEDIAN 
-2. 315 4.974 
TRASK, t-lEAN 
-2.445 9.466 
TRASK, SORT I NG 0.316 
TRASK, SKEWNESS 1.198 




-2. 386 10.987 
INMAN, SORTING 1.982 9.665 
INMAN,, SKEWNESS 
-C.036 -0.037 -0.622 -1.007 INMAN, KURTOSIS 
-2.231 -2.421 
FOLK &. WARD, MEDIAN 
-2.315 4.974 
FOLK & WARD, MEAN 
-2.362 8.983 FOLK &. WARD t SORTING 1.731 8.995 FOLK & WARD, SKEWNESS O.Q33 C.604 FOLK &. WARD, KURTOSIS 0.603 0.121 
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FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 










































































































































FOLK & Wl\RD, \1EDI AN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
FOLK & WARD, KURTOSIS 
CPWT 
o.o 











1 oo. 000 



















































































































FOLK &. WARD, MEDIAN 
FOLK &. WARD, MEAN 
FOLK &. WARD, SORTING 
FOLK & WARD, SKEWNESS 














1 oo. 000 







-1. 70 · 
-0.99 
0.59 
























































































7. 4 78 
5.273 
2.817 















FOLK &. W"RD, MEDIAN 
FOLK & WARD, MEAN 
FOLK l WARD, SORTING 
FCLK &. WARD, SKEWNESS 














l co. 000 

























































































































FOLK i WARD, MEDIAN 
FOLK i WARD, MEAN 
~OLK & WARD, SORTING 
FOLK i WARD, SKEWNESS 






































































































































STA TI ST I CAL MEASURE 
TRASK, MEDIAN 
TRASK t MEAN 








FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & W!\R D, SKEWNESS 


























































0 .031 s.oo 
0.016 6.00 













































































FOLK &. WARD, MEDIAN 
FOLK &. WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






























































































STA. 3 SEC. 1 SAMPLE 2 TOT.WT. 4000.80 WT. 3545.41 
WT. 
























12. 84 7 
10.880 





















INMAN, KUR TO SIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

























































































































TRASK, "'1ED I AN 
TRASK, MEAN 








FOLK t WARD, MEDIAN 
FOLK f,, WARD, MEAN 
FOLK & WARD, SORTING 
FOLK £. WARD, SKEWNESS 




































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 







































































































































TR ASK, MEAN 








FOLK & WARD, ~EDIAN 
FOLK l WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
































































































































TRASK, SOR TING 
TRASK, SKEWNESS 
TRASK, KUP TOSI S 
INMAN, MEDIAN 
INMAN, MEAN 
INMAN, SDR TING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & W~RD, MEDIAN 
FOLK & WARD, MEAN 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK r. WARD, MEDIAN 
FOLK £. WARD, MEAN 
FOLK & WARO., SORTING 
FOLK & WARD, SKEWNESS 


































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & ~ARD, SKEWNESS 















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 













99. 94 7 
100.000 
































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






















































































32 5. 400 
304.310 











































INMAN, KUR TO SIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 


























































































































TR A SK , ME .t\ N 
TRASK, SORTING 
TRASK, SKEWNESS 






FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































































































FOLK & WARO, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WA~D, SKEWNESS 

















































































































































FOLK & WARD, MEDIAN 
fOLK l WARD, MEAN 
FOLK & WARD, SORTING 
fGLK & WARD, SK~WNESS 













99. 94 7 
100.000 













































































$TA. 5 SEC. l SAMPLE 2 TOT. WT. 3364.10 WT. 3020 .C4 
WT. PWT CPWT SIZE(MM} SIZE(PHtl 
344.130 11.395 o.o 40.000 -5.32 
311.040 10.299 10.299 32.000 -5.00 
1055.240 34.941 45.240 16.000 -4.CO 
516.690 17.109 62.349 a.oco -3.00 
452.830 14.994 77.343 4.000 -2.00 
398.290 13.188 90. 532 2.000 -1.00 
176.900 5.858 96.389 1.000 c.o 
60.870 2.016 98. 405 0 • .500 1.co 
22.730 0.753 99.157 0.250 2.00 
18.370 C.608 99.765 0.125 3.oc 
5.CHC 0.168 99.933 0.063 4.00 
0.970 0.032 99.965 0.031 5.00 
1.040 0.034 100.ooc 0.016 6.00 



















STATISTICAL r-.,E.~SURE ( PHI l (MM) 
TRASK, MEDIAN 
-3.734 13. 30 5 
TRASK, MEAN 
-3.365 14.076 
TRASK, SORTING 0.435 
TRASK, SKEWNESS 0.600 




-3.196 15.683 INMAN, SOR TING 1.632 12.727 





-& WARD, MEDIAN 
-3.734 13. 30 5 FOLK & WARD, MEAN 
-3.375 14.890 FOLK & WARD, SORTING 1.540 11.594 
FOLK &. WARD, SKEWNESS 0.366 0.218 FOLK & WARD, KURTOSIS 0.816 0.738 
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.$TA• 5 SEC. l SAMPLE 3 TOT.WT. 3015.7C WT. 2710.49 
wr. 













































INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 














1 oo. 000 
























SIZE(M~l SIZE (PHI ) 
40.000 -5.32 

























































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 































































































































TRASK, KUR TC SIS 
INMAN, MEDIAN 
INMAN, MEAN 
INMAN., SOR TING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 













































































































































INMAN, SORT I NG 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






















































































-o • 0 2 2 -o • 0 9 7 
-2.300 
17.955 






















































FOLK & WARD, MEDIAN 
FOLK~ WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 







































SIZE(MM) SIZE ( PH I ) 





































































































I NMAI\J, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WA~D, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WA~D, SORTING 
FOLK & WARD, SKEWNESS 




















































































15. 85 8 
9.898 



















71. 2 80 
128.090 
102.180 


































I NM.i\N, SORT I NG 
INMAN, SKEWNESS 
INMANt KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARDt MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






























































































STA• 6 SEC. 1 SAMPLE 2 TOT. WT. 3738.10 WT. 3546.17 
wr. PWT CPWT SilE(MM) SIZE(PHI) 
191.940 5.413 o.o 40.000 -5.32 
479.89C 13. 533 13.533 32.000 -5.00 
1536 .. 870 43.339 56. 871 16.000 -4.00 
805.920 22.726 79.598 8.000 
-3.00 
357.36C 10.077 89.675 4.000 
-2.00 
154.270 4.350 94.026 2.000 
-1.00 
87.230 2.460 96.485 1.000 o.o 
75.470 2.128 98.614 0.500 1.00 
37.470 1.057 99.670 0.250 2.00 
9.310 0.263 99.933 0.125 3.00 
1.580 0.045 99.977 0.063 4.00 
0.340 0.010 99.987 0.031 5.00 
0.460 0.013 100.000 0.016 6.00 
























TRASK, SORTING 0.599 
TRASK, SKEWNESS 0.798 





INMAN, SORTING 1.123 12.130 
INMAN, SKEWNESS 0.300 1.079 -0.064 -·C.113 
INMAN, KUR TO SIS 
-3.010 -2.450 
FOLK & WARD, MEDIAN 
-4.156 17.829 
FOLK & WARD, MEAN 
-3.931 18.350 
FOLK &. WARD, SORTING 1.246 11.396 
FOLK & W.ARO, SKEWNESS 0.419 0.057 FOLK 6. WARD., KURTOSIS 1.253 0.847 
409 















































INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 










































































































































TRASK, KUR TO SIS 
INMAN, ~EDIAN 
INMAN, MEAN 
INMAN, SORT I NG 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLKS WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






































































































































TRASK, MEDI AN 
TRASK, MEAN 








FOLK & WARD, MEDIAN 
fOLK & WARD, MEAN 
fOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






























































































STA. 6 SEC. 3 SAMPLE 1 TOT.WT. 3198.40 WT. 3198. 46 
WT. PWT CPWT SIZE{f.1M) SIZE{PHI) 
c.o o.o o.o 40.000 
-5.32 
333.960 10.441 10.441 32.000 
-5.00 
694.680 21.719 32.160 16.000 
-4.00 525.260 16.422 48.583 8.000 
-3.00 512.690 16.029 64.612 4.000 
-2.oc 443.690 13.872 78.484 2.000 
-1.00 320.640 10.025 88.509 1.000 o.o 
229.170 7.165 95.674 o.soo 1.00 89.320 2.793 98.466 0.250 2.00 31.320 0.979 99.446 0 .125 3.oc 
lC.590 0.331 99.777 0.063 4.00 
3.050 0.095 99.872 0.031 5.00 4.090 0.128 100.000 0.016 6.00 















90.0 0.17 0.89 
95.0 0.87 0.55 




-2.851 11.936 TRASK, SORTING 0.336 TRASK, SKEWNESS 0.918 TRASK, KURTOSIS 0.303 0.302 
INMAN, Ml:OIAN 
-2.q13 7.529 INMAN, MEAN 
-2.651 14.674 INMAN, SORTING 2.153 13.262 INMAN, SKEWNESS 0.122 0.354 -c. 539 
-0.813 INMAN, KURTOSIS 
-2.404 
-2.340 
FOLK & WARD, MED IAN 
-2.913 7.529 FOLK & WARD, MEAN 
-2.738 12. 292 FOLK & W~RO, SORTING 1.992 12 .o 15 FOLK 6 WARD, SKEWNESS 0.187 0.538 FOLK & WARD, KURTOSIS 0.788 0.766 
414 
STA. 6 SEC. 3 SAMPLE 2 TOT.WT. 2673.50 WT. 2147.30 
wr. 
526.160 















































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






























































































STA. 6 SEC. 3 SAMPLE 3 TOT.WT. 4032.QO WT. 3125.63 
WT. 
906. 3 80 
311.590 














































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
~OLK & WARD, SKEWNESS 

























































































34 7. 2 60 






































INMAN , SOR TI NG 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
fOLK SWARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOL~ & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

























( PHI ) 
-4.127 





















































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 













































































{ 111M J 
16.466 























































TRA SI<, MEDI AN 
TRASK, MEAN 





INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN , KUR TO SI S 
FOLK & WARD, MEDIAN 
FOLK£ WARD, MEAN 
FOLK t WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































FOLK~ WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 



















































































15. 20 8 
16.588 
11.993 



























































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 










































































































































TRASK, KUR TO S I S 
INMAN, MEDIAN 
INMAN, MEAN 
INMAN, SORT I NG 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






































































































































INMAN, KUFITOSI S 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 







































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 





















































































13. 45 3 
-0.309 -C.517 
-2.317 
























































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 













































































































































INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SO~TING 
FOLK & WARD, SKEWNESS 














































































































































INMAN, KUR TO SIS 
FOLK & WARD, MED IAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































FOLK & WARD, MEDIAN 
FOLK & W~RD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































fOLK & WARO, MEDIAN 
FOLK & WARD, MEAN 
FOLK t WARD, SORTING 
FOLK & WARD, SKEWNESS 




























































































0 .. 813 
437 















































INMAN, SORT I NG 
INMAN, SKEWNESS 
INMAN, KlJR TOSI S 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & W~RO, SORTING 
FOLK & WARD, SKEWNESS 






























































































STA. 8 SEC. 3 SAMPLE 2 TOT.WT. 2735.00 WT. 2418.27 
WT• 
316.760 















































FOLK & WARD, ~EDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 




































































































544. 3 70 
451.63C 









































I NM AN, KUR TOSI S 
FOLKS WARD, MEDIAN 
FOLK & WARD, MEA~ 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






























































































STA. 8 SEC. 4 SAMPLE 3 TOT.WT. 4201.40 WT. 3390.31 
WT. 
811.16() 

























43. l 99 
17.796 




















FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
fOLK & WARD, SKEWNESS 







































SIZE(MM) SIZE ( PH I ) 
40.000 -5.32 
32.000 -5.00 
























































































FOLK & WARO, MEDIAN 
fOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 































































































STA. 9 SEC. 1 SAMPLE 3 TOT.WT. 2916.60 WT. 2697.76 
WT. PWT CPWT SIZE(MM) SIZE(PHIJ 
218.93() 8.11s o.o 40.IJCO -5.32 308.460 11.434 11. 434 32.000 
-5 .C·O 951. 240 35.260 46.694 16.000 
-4.00 566.880 21.013 67.707 8.000 
-3.00 308. 0 80 11. 420 79.127 4.000 
-2.0C 224.660 8.328 87.455 2.000 
-1.co 151.640 5.621 93.076 1.000 o.o 125.200 4.641 97.717 o.soo 1.00 48.260 1.789 99.505 0.250 2.00 9.470 G. 351 99.856 0.125 3.00 2.480 0.092 99. 948 0.063 4.00 0.630 0.023 99. 972 0.031 s.co G.760 0.028 100.000 0.016 6.00 
PERCENTILE SIZEllPHI) SIZElfMM) 
5.0 
-5.18 36.26 10.0 
-5.04 32.90 16.G 
-4.87 29.28 25.0 
-4.62 24.55 sc.o 
-3.67 14.61 75.0 
-2.47 5.52 84.0 
-1.46 2.74 90.0 
-0.60 1.52 95.0 0.35 0.79 




-3.542 15.037 TRASK, SORTING 0.474 TRASK, SKEWNESS C.636 TRASK, KURTOSIS C.243 0 .. 303 
INMAN, MEDIAN 
-3.869 14.608 INMAN, MEAN 
-3.163 16.009 INMAN, SORTING 1.708 13.267 INMAN, SKEWNESS 0.413 0.849 
-0.106 
-0.295 INMAN, KURTOSIS 
-2.617 
-2.337 
FOLK &. WARD., MEDIAN 
-3. 869 14.608 FOLK & WARD, MEAN 
-3.398 15.542 FOLK & WARD,, SORTING 1.691 12.008 FOLK & WARD, SKEW.NESS 0.469 0 .149 FOLK & WARD, KURTOSIS 1.052 0.764 
446 


















































FOLK£ WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARO, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 



























































































-0. l 28 
0.724 
448 
STA. 9 SEC. 2 SAMPLE 3 TOT.WT. 2987.0C WT. 2874.33 
WT. 








































TRASK, SOR TI NG 
TR A SK , SK E WN ES S 






FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARO, SORTING 
FOLK & WARD, SKEWNESS 






















































































-o.oao -o. 374 

























































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































INMAN, KU~TOSI S 
FOLK & WARO, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
fOLK & WARD, SKEWNESS 



















































































21. 10 8 
18.701 
15.524 








STA. 9 SEC. 4 SAMPLE 1 TOT.WT. 4747.40 WT. 4641.79 
WT. 
















































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 









































































































































TRASK, SORT I NG 
TRASK, SKEWNESS 






FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK£ WARD, SKEWNESS 






























































































































TRASK, MEDI AN 
TRASK, MEAN 








FOLK & WARD, MEDIAN 
FOLK & W~RD, MEAN 
FOLKS WARD, SORTING 
FOLK & WARD, SKEWNESS 













































































































































INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






































































































































I NM AN , SKEWNESS 
INMAN., KUR TO SIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, ME•N 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 































































































STA. 10 SEC. 2 SAMPLE l TOT.WT. 2878.50 WT. 2767.09 
WT. 













































INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






















































































-0.087 -0. 159 
-2.275 






STA. 10 SEC. 2 SAMPLE 2 TOT.WT. 2682.20 WT. 2469.33 
WT. 















































INMAN, KLJRTOSI S 
FOLK & WARD, MEDIAN 
FOLK~ WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 





































































































































TRASK, MEDI AN 









FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 









































































































































TR A SK , SK E W NE S S 






FOLK & WARD, MEDIAN 
FOLK & WARO, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































I NM AN, KUR TOSI S 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 




























































































STA. 10 SEC. 3 SAMPLE 3 TOT.WT. 3465.80 WT. 3109. 50 
WT. PWT CPWT SIZE(M~) SIZE(PHI) 
356.390 11.461 o.o 40.COC 
-5.32 338.100 10.873 10.873 32.()00 
-5.00 976.520 31.404 42.278 16.0CO 
-4.00 605.890 19.485 61.763 8.000 
-3.00 406.480 13.072 74. 835 4.000 
-2.00 345.44C 11.109 85. 944 2.000 
-1.00 247.57C 7.962 93.906 1.000 o.o 113. 710 3.657 97.563 0.500 1.co 51.370 1.652 99.215 0.250 2.00 14.360 0.462 99.676 0.125 3.00 4.850 0.156 99.832 0.063 4 .C·O 2.040 0.066 99.898 0.031 5.00 3.170 0.102 100.000 0.016 6.00 
PERCENTILE SI ZEl (PHI J SIZEUMM) 
s.o 
-5.17 36.11 10 .o 
-5.03 32.59 16.0 
-4.84 28.74 25.G 
-4.57 23.68 50.0 
-3.64 12.48 75.0 
-1.99 3.96 84.0 
-1. 20 2.29 90.0 
-0.54 1.45 95.C 0.25 0.84 
STATISTICAL MEASURE (PHI) (MM) 
TRASK, MEDIAN 
-3.642 12.480 TRASK, MEAN 
-3.276 13.821 TRASK, SORTING 0.409 TRASK, SKEWNESS 0.603 TRASK, KURTOSIS 0.287 0.317 
INMAN, 
~EDIAN 
-3.642 12.480 INMAN, MEAN 
-3.021 15.516 INMAN, SORTING 1.824 13.222 INMAN, SKEWNESS 0.340 0.646 
-0.230 
-o. 453 INMAN, KURTOSIS 
-2.487 
-2.334 
FOLK & WARD, MEDIAN 
-3.642 12.480 FOLK & WARD, MEAN 
-3.228 14.504 FOLK & WARD, SOR TI NG 1.733 11.955 FOLK & WARO, SKEWNESS 0.387 0.260 FOLK & WARD, KURTOSIS 0.862 0.733 
464 


















































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK~ WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 










































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 



































































































































FOLK & WARD, MEDIAN 
~OLK & WARD, MEAN 
FOLK~ WARD, SORTING 
FOLK & WARD, SKEWNESS 













































































































































INMAN, SORT I NG 
INMANY SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
~OLK & WARD, MEAN 
FOLK t WARD, SORTING 
~OLK & WARD, SKEWNESS 







































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK f.. WARD, SKEWNESS 






















































































-0. 2 13 -0 • 3 80 
-2.296 
13.845 























































FOLK &. WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK &. WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 








































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 














1 co. 000 
































































































































FOLK & WARD, MEDIAN 
FOLK & W4RO, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 























































0.12 5 3.CC 
0.063 4.CO 




































































STAT f STICAL MEASURE , 










FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WAqD, SKEWNESS 
FOLK & WARD, KURTOSIS 
CPWT 
o.o 













































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD~ SORTING 
FOLK & WARD, SKEWNESS 

















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 



























































































821. 2 50 












































FOLK & WA~D, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 












































































































































INMAN, SORT ING 
INMAN., SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
FOLK & WARD, KURTOSIS 
CPWT 
o.o 




































































































































TR ASK, MEAN 
TRASK, SORTING 
TRASK, SKEWNESS 
TR A SK , KURT OS I S 
INMAN, MEDIAN 
INMAN, MEAN 
INMAN, SORT I NG 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 


























































































-0 .o 37 
0.855 
481 















































I NM AN, SORT I NG 
INMAN, SK!:WNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 









98. 92 8 






































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, ~EOIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 









































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 









































































































































TRASK, KUR TO SIS 
INMAN, MEDIAN 
INMAN, MEAf\1 
INMAN, SORT I NG 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 






92. 72 5 
94. 944 














































































-o • 0 5 1 -o • 0 4 7 
-2.712 
17.978 














11 s. 900 
31. 500 







































FOLK & WARD, MEDIAN 
FOLK & WARD. MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLKS WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 














1 oo. 000 




































































11. 50 7 
14.731 
11.953 



























































FOLK & WARD, MEDIAN 
FOLK & WA~D, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






























































































STA. 12 SEC. 4 SAMPLE 2 TOT.WT. 4213.20 WT. 3471.86 
WT. 
741.340 















































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































11. 50 6 
14.481 
12.484 





































18. 5 82 
9.120 



















FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK ~ WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






















































































-0.296 -0. 672 
-2.464 
9.290 























































FOLK & WARD? MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & ~ARD, SKEWNESS 








































































































































FOLK &. WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 








































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






























































































STA. 13 SEC. 2 SAMPLE 2 TOT.WT. 3862.90 WT. 2910.51 
WT. 
952.480 













































INMAN , SK E WN E S S 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






























































































S TA • 13 S EC • 2 SA MP LE 3 TOT. WT. 4 0 l 5 • 0 C WT. 314 6 • 6 g 
WT. 
868.330 















































FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 












































































































































INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK &. WARD, t.llEDIAN 
FOLK &. WARD, MEAN 
FOLK &. WARD, SORTING 
FOLK &. WARD, SKEWNESS 
FOLK &. WARD, KURTOSIS 
CPWT 
o.o 











1 oo. 000 
































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARO, SORTING 
FOLK & WARD, SKEWNESS 















SIZE l { PH I ) 
-4.95 
-4.69 
























































































































TRASK, KUR.TOSI S 
INMAN, MEDIAN 
INMAN, MEAN 
INMAN, SOR TING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK t W~RO, SKEWNESS 

















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD., SKEWNESS 














1 co. coo 

























































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
fOLK & WARD, SKEWNESS 



















































































15 .40 7 
15.673 
12.599 
-o . 0 21 -0 • 2 3 2 
-2.370 
























































FOLK & WARD, MEDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 




















































































l 7. 10 l 
12.781 
























































TR A SK , KUR TOSI S 
INMAN, MEDIAN 
INMAN, MEAN 
INMAN, SOR TING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
~OLK & WARD, SORTING 
FOLKS WARD, SKEWNESS 






















































































STA. 14 SEC. 2 SAMPLE 1 TOT.WT. 3101.20 WT. 2863.43 
WT. PWT CPWT SIZE{MM) SIZE{PHI} 
92.750 3.239 o.o 40.0CO -5.32 
46.3BC 1.620 1. 620 32.000 -5.CO 
18.420 0.643 2.263 16.000 -4.00 
3. 5 80 0.125 2.388 a.ooo -3.00 
C.730 0.025 2. 414 4.000 -2.co 
1.100 0.038 2.452 2.000 -1.00 o.o o.o 2.452 1.000 o.o 
23.210 0.811 3.263 0.500 1.co 
307.610 10.743 14.005 0.250 2.00 
733.900 25.630 39.635 0.125 3.00 
624.910 21.824 61.459 0.063 4.00 
697.930 24.374 85 • 833 C.031 5.00 





PERCENTILE SI ZEl (PHI) SIZEl<MMl 
5.0 1.25 0. 42 
10.0 1.12 0.30 
16.C 2.07 C.24 
25.0 2.41 0 .19 
50.C 3.45 0.09 
75.C 4.56 O.C4 
84.0 4.92 C.03 
90.C 3.87 C.07 
95.0 4.84 0.03 
STATISTICAL MEASURE (PHI } P-IM) 
TRASK, MEDIAN 3.453 0.091 
TRASK, MEAN 3.483 0.115 
TRASK, SORTING 0 .4 76 
TRASK, SKEWNESS 0.959 
TRASK, KURTOSIS 0.498 0.309 
INMAN, MEDIAN 3.453 D.091 
INMAN, MEAN 3.499 0.135 
INMAN, SOR TING 1.426 0 .102 




FOLK &. WARD, MEDIAN 3.453 0.091 
FOLK & WARD, MEAN 3.484 c.121 
FOLK & WARD, SOR TI NG 1.257 :).110 
FOLK &. WARD, SKEWNESS 0.130 0.462 
FOLK & WARD, KURTOSIS 0.686 1.088 
507 

















































FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
FOLK & WARD, KURTOSIS 
CPWT 
o.o 










99. 94 7 
100.000 

































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
fOLK & WARD, SKEWNESS 



















































































C .o 36 
0.645 
509 
















































INMAN , SK E W NE S S 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & W4RD, SORTING 
FOLK & WARD, SKEWNESS 








































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































STA. 14 SEC. 4 SAMPLE 1 TOT.WT. 4275.20 WT. 4037.28 
WT. PWT CPWT SIZE(MM) SIZE C PH I ) 
237.920 5.893 c.o 40.000 
-5.32 
18C.90C 4. 481 4.481 32.C-OO 
-5.CO 
1131.700 28.031 32.512 16.000 
-4.00 
892.330 22.102 54.614 a.aoo 
-3.CC 
556.400 13.782 68.396 4.0CO 
-2.(10 
433.76C 10.744 79.140 2.000 
-1.00 
32 8 .ooc B.124 87.264 1.000 o.o 309.900 7.676 94. 940 0.500 1.co 
146.770 3.635 98.575 0.250 2.00 44.220 1.095 99.670 0 .12 5 3.00 
8.640 0.214 99.884 0.063 4.CO 
2. 250 0.056 99.940 0.031 5.00 
2.410 0.060 100.000 0.016 6.00 















90.0 0.30 0.81 
95.0 1.01 C.50 





TRASK, SORTING 0.380 
TR.ASK, SKEWNESS 0.549 
TRASK, KURTOSIS 0.211 0. 307 
INMAN, MEDIAN 
-3.243 9.470 INMAN, MEAN 
-2.468 11.948 INMAN, SORTING 2.02t, 10.590 
INMAN, SKEWNESS 0.383 0.624 
-0.234 
-0.610 INMAN, KURTOSIS 
-2.476 
-2.457 
FOLK s. WARD, MEDIAN 
-3.243 9.470 
FOLK & WAR.O, ~EAN 
-2.726 11.122 FOLK & WARD, SOR TI NG 1.919 9.971 FOLK 6. WARD, SKEWNESS 0.403 0. 306 FOLK & WARD, KURTOSIS 0.878 0.801 
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FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK 6 WARD, SORTING 
FOLK & WARD, SKEWNESS 














































































-0 • 3 o 1 -0 • 7 6 7 

























































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK t WARD, SKEWNESS 


























































































































3 7. 827 


















INMAN, SORT ING 
IN~AN, SKEWMESS 
INMAN, KURTOSIS 
FOLK·s WARD, MEDIAN 
fOLK & WARD, MEAN 
fCLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 








































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 








































































































































TRASK, SORT I NG 




INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 







































































































































TRASK, SOR TI NG 







FOLK & WARD, ~EDIAN 
FOLK & WARO, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 




































































































10 2. 0 30 











































FOLK & WARD, MEDIAN 
FOLK & WARO, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK &. WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK &. WARD, SORTING 
FOLK t WARD, SKEWNESS 































































































































I NM AN, SORT I NG 
INMAN, SKEWNESS 
I NM AN , KUR TO S I S 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































IN1v1AN, KU~ TO SIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WA~D, SKEWNESS 












































































10 .40 5 


























































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WA~D, SORTING 
l=OLK &. WARD, SKEWNESS 














































































































































FOLK & WARD, ~EDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






























































































SEDIMENT DISTRIBUTION AND STATISTICAL DATA 
FOR SIEVE ANALYSIS OF COMPOSITE SAMPLES 








number of sampling station where 
sediment was collected. 
number indicating geometric loca-
tion of sample. 
1 = riffle 
2 = pool 
3 = between pool and riffle 
4"' flood plain 
= composite of the three samples 
collected at this section. 
= total weight of the three samples 
collected at this section. 
= total weight of all particles from 
the three samples collected at 
this section, whose diameter is 
smaller than 40 mm. 
Explanations of column headings and pertinent information are 
given at the beginning of Appendix C. 
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FOLk & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 












99 .. 958 
99.977 
100.000 




























































































































TRASK, KUR TC SIS 





FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 







































































































































INMAN, KUR.TOSI S 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
FOLK & WARD, KURTOSIS 
CPWT 
o.o 













































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK~ wARD, SORTING 
FOLK & WARD, SKEWNESS 






































































































































INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN, KUR TO SIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






















































































STA. 2 SEC. 2 C CMP. SEC. TOT.WT. 10126.COWT. 10176.32 
WT. PWT CPWT SlZE(MM) SIZE(PHI) 
86. 79,J 2. 830 o.o 40.000 
-5.32 
128.123 3.871 3.871 32.000 
-5.CC 671.806 18.927 22. 798 16.000 
-4.CO 384.160 11.09:i 33.893 a.ooo 
-3.00 316.543 8.902 42. 794 4.000 
-2.00 
321.590 8.732 51. 52 6 2.000 
-1.00 394.797 10.332 61.858 1.000 o.o 
236.913 7.428 69.286 0.500 1.00 221.317 7. 083 76. 368 0.250 2.00 343.207 11. 2 86 87.654 0.125 3.00 
192.010 6.341 93.995 0.063 4.00 
103.783 3. 431 97. 426 0.031 s.oo 
77.860 2.574 100. 000 0.016 6.00 
14.29 
PERCENTILE SI ZEl (PHI ) SIZEl(MM) 
s.o 









75.C 1.so 0.29 
84.0 2.62 0.16 
90.0 3.29 0 .10 
95.0 4.29 0.05 





TRASK, SOR TI NG 0 .143 
TRASK, SKEWNESS 0.806 





INMAN, SORTING 3.463 9.779 





FOLK &. WARD, MEDIAN 
-1.162 2.238 
FOLK & WARD, MEAN 
-0.946 7.373 
FOLK &. WARD, SORTING 3 .12 8 9.470 
FOLK E; WARD, SKEWNESS 0.139 0.814 
FOLK & WARD, KURTOSIS 0.672 0.898 
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FOLK & WARD, MEDIAN 
FOLK & W4RD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 




























































































































TR A SK , MED I AN 
TRASK, ME.A.N 








FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






























































































STA. 4 SEC. l COMP.SEC. TOT.WT. 10440.59WT. 1C262.72 
WT. 
6l.C33 












































INMAN, SORT I NG 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 



















































































11. 15 6 
12.336 
9.973 








STA. 4 SEC. 2 COMP.SEC. TOT.WT. 10401.79WT. 
WT. 
















































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & W4RD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLKS WARD, SORTING 
FOLK & WARD, SKEWNESS 





















































































16. 50 2 
15.614 
11.668 

























































INMAN, KUR TO SIS 
FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































FOLK C WARD, MEDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 




























































































!) • 698 
t 
542 


















































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 







































































































































FCLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK &. WARD,, MEDIAN 
FOLK &. WARD, MEAN 
FOLK &. WARD, SORTING 
FOLK & W.~RD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK f. WARD, MEAN 
FOLK & WARD, SOR TI NG 
FOLK & WARD, SKEWNESS 



























































































0 .15 5 
0.947 
546 


















































FOLK & WARD, ~~DIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 



































































































507 .9 86 
385.677 
287.386 









































I NM AN, KUR TO SI S 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






















































































16. 35 7 
13.561 
-0 • l 3 6 -o • 30 7 
-2.320 
14.512 
15. 7 42 





















































INMAN, KURT!JSI S 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 











































































































































INMAN, MED I.t\N 
INMAN, MEAN 
INMAN, SOR TI NG 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARO, MEAN 
FOLK & WARD, SORTING 
~OLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 













































































































































INMAN, SOR TING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 














1 co. 000 


























































































































FOLK & WARO, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 








































































































































FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK £. WARD, SKEWNESS 


















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 





















































































l 7 .oc 9 
17.04C 
13.521 
-o. 00 2 -0. 132 
-2.329 
17 .009 























































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 








































































































































TRASK t MEAN 
TRASK, SORTING 







FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 




































































































202. 33 7 
134.300 





































INMAN, SOR TI NG 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
































































































STA. 9 SEC. 2 COMP.SEC. TOT.WT. 9623.4CWT. 8962.51 
WT. 
220. 327 







































TR A SK , SOR T I NG 
TRASK y SKEWNESS 






FOLK & WARD, MEDIAN 
FOLK l WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 














1 oo. 000 



























































































































TR A SK , KUR TO S I S 
INMAN, MEDIAN 
INM.AN, MEAN 
INMAN, SOR TING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 


















































































































































FO(K & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & W~RD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 



































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
~OLK & WARD, SO~TING 
FOLK & WARD, SKEWNESS 


















































































































































FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 












99. 86 7 
99. 929 
100.000 






























































































































I NM AN , SOR TI NG 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































FO~K & WARD, MEDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 


























































































































TRASK t MEAN 
TRASK, SORTING 
TRASK, SKEWNESS 
TRASK er KURTOSIS 
INMAN, MEDIAN 
INMAN, MEAN 
INMAN, SORT ING 
INMAN, SKEWNESS 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































































































FOLK 6 WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 















































































































































I NM AN , KUR TO S I S 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 













1 oo. 000 

































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 




































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 














































































































































1 NMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARO, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 














1 oo. 000 



















































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
~OLK & WARD, SORTING 
FOLKS WARD, SKEWNESS 






























































































STA. 13 SEC. 2 CC~P. SEC. TOT.WT. 112 0 3 • 40 W T • 9382. 74 
WT. PWT CPWT SIZE(MM) SIZE{PHI) 
606.937 20.107 o.o 40.000 -5.32 
140. 163 4.7C5 4.705 32.000 -5.00 
731.670 24.138 28.844 16.000 -4.00 
708.967 22.5ag 51.433 a.coo -3.00 
622.920 19.549 70.982 4.000 -2.00 
556.437 17.357 88.339 2.000 -1.00 
195.590 6.242 94.581 1.000 o.o 
82.963 2.6.64 97.244 0.500 1.00 
40.827 1.275 98.520 0.250 2.00 
28.867 0.889 99.409 0.125 3.00 
12.137 0.374 99.783 0.063 4.00 
3.087 0.095 99.878 0.031 5.00 
3.957 0.122 100.000 0.016 6.CO 
PERCENTILE SI ZEl (PHI ) SIZEUMM) 
5.0 -4.98 31.62 
10.c -4.72 26.38 
16.0 -4.46 21.99 
25.0 -4.13 17.47 
50.0 -3.07 8.38 
75.0 -1.82 3.52 
84.0 -1.32 2.50 
90.C -0.85 1.80 
95.0 C.13 0.91 
STATISTICAL MEASURE (PHI l (MM) 
TRASK, MEDIAN -3.068 8.384 
TRASK, MEAN -2.971 10.494 
TRASK, SOR TI NG 0.449 
TRASK, SKEWNESS 0.875 
TRASK, KURTOSIS 0.298 0.284 
INMAN, MEDIAN -3.068 8.384 
INMAN, MEAN -2.889 12.241 
INMAN, SORTING 1.569 9.745 
INMAN, SKEWNESS 0.114 0.408 -C.396 -C.809 
INMAN, KURTOSIS -2.628 -2.575 
FOLK & WARD, MEDIAN -3.068 8.384 
FOLK &. WARD, MEAN -2.949 10.956 
FOLK s WARD, SORTING 1.559 9.525 
FOLK & WARD, SKEWNESS o.1a2 0.400 
FOLK & WARD, KURTOSIS 0.907 C.902 
575 


































1. 3 61 
o. 675 














FOLK & WARD, MEDIAN 
fOLK & WARD, MEAN 
FOLK~ WARD, SORTING 
FOLK & WARD, SKEWNESS 








































































































































TRASK, SORT I NG 
TRASK, SKEWNESS 






FOLK & WARD, MEDIAN 
FOLK & WARD, ~EAN 
FOLK£ WARD, SORTING 
FOLK & WARD, SKEWNESS 



























































































I). 3 39 
0.864 
577 



















































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 






















































































STA. 14 SEC. 2 CCMP.SEC. TOT.WT. 9303.50WT. 9019.44 
WT. PWT CPWT SIZE(""Ml SIZE (PHI } 
46.39C 1.539 o.o 40.0CO -5.32 
220.533 7.793 7.793 32.000 -5.00 
495.410 16.662 24.455 16.0CO -4.00 
417.800 13.487 37. 943 s.ooc -3.00 
465.530 14.548 52.491 4.000 -2.oc 
270.806 8.553 61.043 2.000 -1.00 
96.003 3. 086 64.129 1.000 o .a 
69.577 2.190 66.320 0.500 1.00 
133.920 4.530 70.850 0.250 2.00 
257.070 8.917 79.766 0.125 3.00 
210.723 7.348 87.115 0.063 4.00 
233.137 8.140 95.254 0.031 5.00 
135.973 4.746 1 co. 000 0.016 6.00 
14.35 
14.97 
PERCENTILE SI ZEl ( PHI ) SIZElP.1M) 
'5. 0 -5.12 34.79 
10.0 -4.90 29.84 
16.0 -4.59 24.12 
25.C -3.96 15.54 
so.a 
-2.17 4.49 
75.0 2.44 0 .18 
84.0 3.55 0.09 
90.C 4.35 C.05 
95.C 4.97 0.03 
STATISTICAL MEASURE (PHI) (MM) 




TRASK, SOR TING 0 .109 
TRASK, SKEWNESS 0.142 





INMAN, SORTING 4.071 12.015 
INMAN, SKEWNESS 0.404 0.513 -0.634 -1.075 
INMAN, KURTOSIS -2.239 -2.446 
FOLK. & WARD, MEDIAN -2.166 4.488 
FOLK & WARD, MEAN -1.069 9.563 
FOLK & WARD, SORTING 3.564 11.273 
.FOLK & WARD, SKEWNESS 0.409 0.686 
FOLK & WARD, KURTOSIS C.646 0.927 
579 
















































INMAN , SKEW NE S S 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK t WARD, SKEWNESS 

































































































































INMAN, KUR TO St S 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK t WARD, SORTING 
FOLK & WARD, SKEWNESS 













99. 82 2 
1 oo. 000 
































































































































I NM AN , KUR TO SI S 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 














































































































































I NM AN , SK E WN E S S 
INMAN., KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK f. WARD, SKEWNESS 

















































































































































FOLKS WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
















































































































































FOLK & WARD, MEDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 





















































































SEDIMENT DISTRIBUTION AND STATISTICAL DATA 
FROM SEDL.'1ENT SECTIONS 




= number of sampling station where 
sediment was collected. 
• number indicating geometric loca-
tion of sample. 
1 = riffle 
2 = pool 
3 = between riffle and pool 
4 •floodplain 










= percent of sediment, by volume, 
contained in sediment size class. 
= total percent of the sediment by 
volume whose equivalent diameter 
is larger than the minimum equiva-
lent diameter of the sediment size 
class. 
= equivalent diameter size, in phi 
units, of the largest particles 
included in the fraction. 
= equivalent diameter size, in mm, 
of the largest particles included 
in the fraction. 
= name of statistical measure cal-
culated by program. 
= value of statistical parameter cal-
culated from percentiles, expressed 
in phi units. 
= value of statistical parameter cal-
culated from percentiles, expressed 
in mm. 
STATION 1 SECTION 1 































































































I !'J MAN , KUR TO SI S 
0.036 0.374 
FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































STATIC}"! 1 SECTION 2 





























































































INMAN, SKEWNESS 0.001 0.705 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD. SORTING 
~OLK & WARD, SKEWNESS 







































3 6. 504 









STATifJN 1 SECTION 3 





o. 0 o.o 






18. 2 8-9 51.410 



























































FOLK & WARD, 
FOLK & WARD, 
FOLK &. WARD, 
FOLK & WARD, 
FOLK &. W.ARD, 
MEDIAN 
MEAN 





























































































66. 5 9() 
71.970 
75.543 

















































INMAN, SKEWNESS 0. 552 0.603 
I I\J~AN, KURTflSIS 
-2.381 
l=QLK & WARD, MEDIAN 
-3.706 
t::QLK & WARD, ME.AN 
-2.448 
FOLK f.. WARD, SORT I NG 3 .13 6 
FOLK & WARD, SKEWNESS 0.495 












































STATION 2 SECT I ON 1 
PER. CUM.PER. SIZE(PHI) SIZE(MM) 
c.o o.o -11.500 2aq6.299 
o.o o.o -11.000 2047.993 
o.o o.o -10.500 1448.150 
o.o o.o -10.000 1023.997 
o.o o.o -9.500 724.076 
o.o o.o -9.000 511.999 
o.o o.o -8.500 362.038 
c.c o.o -8.000 256.000 
o.o o.o -7.500 181.019 
7.281 7. 2 81 -7.000 128.000 
14. 3 31 21.612 -6.500 90.510 
13.437 35.048 -6.000 64.000 
6.C43 41. 092 -5.320 40.000 
8. 018 49.110 -5.000 32.000 
21. 4 73 70. 5 82 -4.000 H,.000 
11.c2c 81.602 -3.000 8.000 
6.634 88.236 -2.000 4.000 
4.365 92.601 -1 .. 000 2.000 
2.287 94.888 o.o 1.000 
2.251 97 .139 1.000 0.500 
l.809 98.948 2.000 0.250 
0.839 99.787 3.000 0.125 
0.163 99.949 4.000 0.063 
0.026 99. 975 5.000 C.031 
0.025 100.000 6.000 0.016 
STATISTICAL MEASURE ( PHI ) (MM) 
TRASK, MEDIAN -4.963 31.189 
TRASK, Ml::AN -5.021 48.393 
TRASK, SOR TI NG 0.385 
TRASK, SKEWNESS 1.084 
TRASK, KURTOSIS 0.263 0.312 
INMAN, MEDIAN -4.963 31.189 
INMAN, ~EAN -4.688 54.119 
INMAN, SORTING 1.981 4 7. 590 
INMAN, SKEWNESS 0.139 0.721 -0.482 -0.810 
INMAN, KURTOSIS -2.807 -2.445 
FOLK &. WARD, MEDIAN -4.963 31.189 
FOLK & WARD, "'IEAN -4.779 46.475 
FOLK & WARD, SORTING 2.075 44. 6 38 
FOLK & WARD, SKEWNESS 0.269 0.488 
FOLK & WAR lJ, KURTOSIS 1.066 C.786 
STATION 2 SEC TI ON 2 











a. 529 22.524 
23.768 46. 2 92 
9.714 56.005 















TRASK, SOR TING 
TRASK, SKEWNESS 







































INMAN, KUR TOSI .S 
0.711 1.054 
FOLK & WARD, 
FOLK & WARD, 
FOLK & WARD, 
FOLK & WARD, 












































































1.371.? 99. 3 59 
C.538 99.897 
0.076 99.973 















































































































STATION 2 SECTION 4 
p r=.R • CUM.PER. 
IJ.C o.o 







o.o (I. 0 





15.058 37. 537 
11.023 48.561 




















































INMAN, SKEWNESS 0.257 0.220 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOlK & WARD, SORTING 
FOLK & WARD, SKEWNESS 
























































(I. 0 o.o 










6.601 84. 691 
5.766 90.457 
4.785 95. 242 
3.298 98.540 














































































































STATION 4 S!:CTION l 







o.o o.o -10.000 1023.997 
o.o o.o -9.500 724.076 
o.c o. 0 -9.000 511.999 
o.o o.o -8.500 362.038 
o.o o.o -8.000 256.000 
o.o o.o -7.500 181.019 
5.437 5.437 -7.000 128.000 
2.960 a. 397 -6.500 90.510 
4.926 13.323 -6.000 64.000 
4.761 18. 084 -5.320 40.000 
2.811 20.894 -5.000 32.000 
26.062 46.957 -4.000 16.000 
21.108 68.065 -3.000 a.coo 
12.278 80. 343 -2.000 4.000 
8.129 88. 4 71 -1.000 2.000 
4.0C9 92.480 o.o 1.000 
2.806 95. 2 86 1.000 0.500 
2.439 97.725 2.000 0. 250 
1.589 99.314 3.000 0.125 
0.4 70 99.784 4.000 0.063 
C.097 99.881 5.000 0.031 
0. 121::, 100.001 6.000 0.016 
STATISTICAL ME.!\SURE ( PHI ) (MM) 
TRASK, MEDIAN -3.878 14.705 
TR A SK, Mi::A.N -3.636 16.311 
TRASK, SOR TI NG 0.463 
TRASK, SKEWNESS 0.715 
TR A. SK, KURTOSIS 0.197 1).132 
INMAN, ~EDIAN -3.878 14. 705 
INMAN, MEAN -3.634 26.764 
INMAN, SORTING 2.024 23 .. 711 
INMAN, SKEWNESS C .121 C.395 -0.509 -2.186 
INMAN, KURTOSIS -2.962 -3.784 
FOLK &. WARD, MEDIA.N -3.878 14.705 
FOLK &. WARD, MEA.N -3.715 22.745 
FOLK & WARD, SORTING 2.21s 31.858 
FOLK & WARD, SKEWNESS 0.161 0.615 
FOLK & WARD, KURTOSIS 1.464 2.563 
T 



































































































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
~OLK & WARD, SKEWNESS 




























































7.127 13. 2 60 
7.223 20. 483 
5.642 26.125 














































-4. 3 83 
-4.438 
0.214 
-4. 3 83 
-4.448 
1.882 
I NM.AN, ~EDI AN 
INMAN, ME.~N 




FOLK f:.. WARD, 
FOLK & WARD, 
FOLK & WARD, 
FOLK & WARD, 
FOLK & WARD, 
MEDIAN 
MEAN 




















































STATION 4 SEC TI ON 4 













~j. 0 o.o -8.500 362.038 
':' .c o.o 
-8.000 256.000 
c.c o.o -7.500 181.019 
o.o o.o -7.COO 128.000 
2.385 2. 3 85 -6.500 90.510 
1.788 4.173 
-6.000 64.000 
1.989 6.162 -5.320 40.000 
4.865 11. 02 8 -5.000 32.0CO 
24.985 36.013 -4.000 16.000 
13.105 49.118 
-3.0CO a.coo 
8.852 5 7. 970 -2.000 4.000 
5. 5 82 63. 5 52 -1.000 2.000 
3.288 66.840 o.o 1.000 
3.881 70.722 1.000 0.500 
6.603 77.325 2.000 0.250 
13.499 9(). 824 3.000 0.125 
5.655 96.478 4.000 0.063 
2.322 98.801 5.000 0.031 
1.200 100.001 6.000 0.016 





TRASK, SORTING 0.122 
TRASK, SKEWNESS 0.112 




-1.161 13 • 49 8 
INMAN, SORTING 3.584 13.312 
INMAN, SKEWNESS 0.490 0.512 -0.446 -1.440 
INMAN, KURTOSIS 
-2.298 -3.002 
FOLK & WARD, "'1EDIAN 
-2.918 7.560 
FOLK & WARD, MEAN 
-1.746 11.519 
FOLK & WARD, SORTING 3.202 14.729 
FOLK & WARD,, SKEWNESS 0.442 0.579 
FOLK & WARD, KUR TO SIS 0.629 1.011 
·1 












12. 4 72 26.967 
9.825 36. 792 
























































































































































































































FOLK & WARD, ~EOIAN 
FOLK & WARD, MEAN 
FOLK~ WARD, SORTING 
FOLK & WARD, SKEWNESS 


















































STAT IfJN 5 SEC TI Of'.J 3 









o.o o. Cl 
-9.500 






9.1 75 9.175 
-7.500 
5.335 14. 510 
-7.000 












7. 218 88.310 
-2.000 
4.942 93. 2 52 
-1.000 
2.955 96.207 o.o 
2.157 98. 364 1.000 
l.C45 99.408 2.000 
0.413 99.821 3.000 
0.118 99.939 4.COO 
0 • .:::2 8 99.967 5.000 
O.C33 100.000 6.000 





TRASK., SOR TING 
TRASK, SKEWNESS 










FOLK & W.APD, MEDIAN 
-4.708 
FOLK & WARD, MEAN 
-4.744 
FOLK & WARD, SORTING 2 .138 
FOLK & WARD, SKEWNESS 0.100 












































STATION 5 SECTIDN 4 
?ER. CUM.PEP. 
(). 0 o.o 










2.721 6. 485 
2.422 8.907 







3.075 93. 5 71 


















































FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































STATION 6 SEC TI ON 1 
PER. CUM.PER. SIZE{PHI) SIZE{MM) 



















6.C33 33. 5 83 
-6.500 90.510 
5.762 39. 344 
-6.000 64.000 




20.247 68.025 -4.000 16.000 






1.289 96.337 o.o 1.000 
l.62C 97.957 1.000 0.500 
1. 433 99.389 2.000 0.250 
0.486 99.875 3.000 0.125 
0.083 99.958 4.000 0.063 
C.018 99.975 s.oco o.o:n 
0.025 100.000 6.000 0.016 





TRASK, SOR TI NG 0.300 
TRASK, SKEWNESS 2.049 





I N/IIIAN, SORTING 2.196 83.778 
INMAN, SKEWNESS 




FOLK & WARD, MEDIAN 
-4.868 29.194 
FOLK & WARD, MEAN -5.131 71.166 
FOLK & WARD, SORTING 2.120 74.599 
FOLK & WARD, SKEW"JESS 0.160 0.709 
FOLK & W4RIJ, KURTOSIS C.795 0.697 




C • c, o.o 
0. (' o.o 




15.383 15. 3 83 
9.675 25.059 
6. 920 31. 979 
4. 865 36.844 
4.803 41.647 
8. 862 50.509 




















































































































STATION 6 SEC TI ON 3 
Pf:!:':_• CUM.PER. 
c.o o.o 
"." • C o.o 
t\ " ,,:1 • -JC o.o 







15.371 37. 366 
a. 204 45. 5 70 
2.733 48.303 
6.393 54.696 






















































INllllAN, SKEWNESS 0.119 0.492 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WAR~, SORTING 
FOLK & WARD, SKEWNESS 


















































STATION 6 SECTION 4 
PER. CUM.PER. 
0. (' o.o 
n r, 






































































FOLK & WARD 7 
FOLK &. W.ARD, 
FOLK & WARD, 
FOLK & WARD, 























































STATION 7 SECTION 1 











o.c o.c -9.000 511.999 
'J. 0 o.o -8.500 362.038 
1 7. 02 5 17.025 -8.000 256.000 
19.675 36. 700 -7.500 181.019 
1.817 38.517 -7.000 128.000 
18.931 57.448 -6.500 90.510 
10.338 67.785 -6.000 64.000 
6.322 74.107 -5.320 40.000 
2.616 76.723 -5.000 32.000 
11. 48 5 88.208 -4.000 lo.COO 
5.222 93.431 -3.000 a.ooo 
2.677 96.108 -2.000 4.000 
1.916 98.024 -1.000 2.000 
1.097 99.121 o.o 1.000 
0.588 99.709 1.000 0.500 
0.226 q9.935 2.000 0.250 
0.049 99.984 3.000 0.125 
0.010 99. 994 4.000 O.C63 
0.003 99.996 5.00C O.C31 
O.CC3 100.000 6.000 O.CH6 
STATISTICti.L ME~SURE (PHI) 011'", 
TR A SK, MC:DIAN -6.649 100.381 
TR A SK, MEAN -6.496 129.019 
TRASK, SORTING 0.408 
TR.A SK, SKEWNESS 0.809 
TRASK, KURTOSIS 0.288 0.329 
INMAN, '"1ED I AN -6.649 100.381 
INMAM, "1EAN -6.174 140.494 
INMAN, SORTING 1.855 120.534 
INMAN, Si<EWNESS o. 257 0.653 -0.333 -0.54C 
INMAN, KUR TOS1 S -2.567 -2.325 
FOLK & WARD, MEDIAN -6. 649 100.381 
FOLK & WARD, ME.\N -6.332 127.123 
!=OLK f. WARD, SOR TI NG 1.808 108.652 
FOLK & WARD, SKEWNESS 0.337 0.339 
l=QlK & WO.RO, KUR.TO SIS 0.921 0.710 












6.628 32. 783 
5. 508 38. 291 
2.869 41.161 
6.278 47.439 
14.749 62. 187 
16.512 78. 700 
B.145 86.845 
5.177 92.021 
3.551 95. 5 72 
2.756 98.328 
1.151 99.479 
0.374 g9. 8 53 
0.084 99.938 
0.020 99.963 















































FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
~OLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































STATION 7 SECTION 3 
PER• CUM.PER. 
o.o o.o 

















1.832 97. 991 
1.272 99.263 
1).570 99.833 


















































FOLK & WARD, 
FOLK & WARD, 
FOLK & WARD, 
FOLK & W.ARD, 



































































1.618 4. 3 75 
1.260 5.635 
I.33tj 6.965 
22. 4 88 29.45'3 






3. 313 96.909 
1.721 98.630 






















































WARD 1 MEAN 
WARD, SORTING 
WARD, SKEWNESS 


















































STATION 8 SECTION 1 
PER. CUM. PER. SIZE(PHI) SIZ:E(MMJ 
o.c o.o 
-11. 500 2896.299 o.o o.o 
-11.0011 2047.993 
o.o o.o 










21.080 21.080 -7.500 181.019 
10.494 31.574 
-7.00C 128.000 
15.770 4 7. 343 
-6.500 90.510 




8.673 68.074 -5.000 32.000 




4.930 91.268 -2.000 4.000 
3.A30 95.099 -1.000 2.000 
2.469 97.568 o.o 1.000 
! .436 99.004 1.000 o.soc 
c.101 99. 705 2.000 0.250 
0.229 99.934 3.000 0.125 
0.046 99.980 4.000 0.063 
o.c10 99.991 5.000 0 .031 
C.C09 100.ooc 6.000 0.016 





TRASK, SORTING 0.399 
TR A SK, SKEWNESS 0.597 





INMAN, SORTING 2.109 90.857 
INMAN, SKEWNESS 0.405 0.902 -0.228 -0.374 
INMAN, KURTOSIS -2.611 
-2.236 
FOLK & W~RD, ~ED IAN -6.329 80.419 
FOLK t,. WARD, MEAN -5.761 94.259 
FOLK & WARD, SOR.TING 2.084 79.466 
FOLK & WARD~ SKEWNESS 0.482 0.251 
FOLK & WARD, KURTOSIS 1.051 0.703 
STATION 8 SEC TI ON 2 
PER. CU~. PER. 
o.o o.o 
,.,., , .. 
\,.i• V o.o 
o.o o.o 




;'). 0 o.o 
o.o o.o 



















TRASK~ SOR TI NG 
TR.ASK, SKEWNESS 









































FOLK & WARD, 
FOLK s. WARD, 
FOLK & WARD, 
FOLK & WAR 0-. 






















































STATION 8 SECTION 3 
PER. CUM. PER. 
o.o o.o 



































































INMAN, SKEWNESS 0.412 0.953 
!NM.AN, KURTOSIS 
FOLK & WARD, ~EDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, S·KEWNE SS 


















































STATI8f\1 8 SECTION 4 
Df::Q • CUM. PER. SIZE(PHI) SIZE(MM) 
IJ.O o.o 
-11.500 2896.299 
" r, o.o 















2. 507 2.507 
-7.000 128.000 















4.817 84. 562 o.o 1.000 
4. 1{;6 88.668 1.coo o.sco 
3.667 92.335 2.000 0.250 
4.402 96.737 3.000 C.125 
2.082 98.819 4.000 0.063 
0.741 99.560 5.000 0.031 
0.440 100.001 6.000 0.016 





TRASK, SORTING 0.373 
TRASK, SKEWNESS 0.461 
TRASK, KURTOSIS 0.223 0.297 




INMAN, SOR TING 2.310 13. 20 2 
INMAN, SKEWNESS C.494 C.970 -0. 15 8 -0.559 
I N"'l AN, KURTOSIS 
-2.694 
-2.473 
FOLK & WARD, MEDIAN -3.614 12.240 
FOLK & WARD, ~EAN -2.853 13.627 
FOLK & WAR O, SORTING 2.341 12.493 
FOLK & WARD, SKEWNESS 0.533 0.261 
FOLK & WARO, KURTOSIS 1.12a 0.832 






C • 0 o.o 
I) .o o.o 






4.688 59. 366 
6.157 65.523 
lC.741 76. 2 64 









0.022 loo. 000 
STATISTIC4L MEASURE 





































































































STATION 9 SECTION 2 
DER. CUM.PER. 
o.o o.o 









18.481 49. 841 
10.831 60. 6 72 
6.066 66.738 
3.121 69. 860 




















































































































STATION 9 SECTION 3 
PEP. CUM.PER. SIZE{PHI) 
o.o o.o 
-11.sco 
0 in . ,.-~ o.o 
-11.000 






























3.763 93. 6 53 
-1.000 
2.623 96. 2 76 o.o 
2.258 qs.534 1.000 
1.098 99.632 2.000 
0.281 99.913 3.00Q 
0.056 99.969 ·4.000 
o.c12 99.981 5.000 
o.cns 99.999 6.000 
STATISTICAL MEASURE (PHI ) 
TRASK. MEDIAN 
-5.274 









INMAN, SORTING 1.821 
INMAN, SKEWNESS 0.201 0.815 
!NM.AN, KURTOSIS 
-2.786 
FOLK g WARD, MEDIAN -5.274 
FOLK & WARD, MEAN 
-5.030 
!=OLK f,. WA.RD, SOR TI NG 1.895 
f=OLK & WARD, SKl:WNE SS 0.329 












































STATION 9 SECTION 4 
PER. CUM. PER. SIZE(PHl) 
o.c o.o 
-11.500 














Q. tJ o.o 
-7.500 


















4.716 79. 065 o.o 
3.276 82.342 1. 000 
4.378 86.720 2.000 
6.298 93.018 3.000 
3.940 96.()58 4.000 
2.458 99.417 s.coo 
0.584 100.001 6.000 







TR A SK, KURTOSIS 0.217 




INMAN, SORTING 2.973 
I NM.AN, SKEWNESS 0.470 0.680 
INMAN, KUR. TOSI S 
-2.469 
FOLK & WARD, MEDIAN 
-2.960 
FOLK & WAPD, MEAN 
-2.029 
FOLK s !rL~RD., SORTING 2.810 
FOLK & WARD, SKEWNESS 0.466 












































STA T'ION 10 SECTION 1 

















o.c o.o -7.500 181.019 
18.('19 18.019 
-7.000 128.000 
3.552 21. 5 71 
-6.500 90.510 














3.307 95.125 o.o 1.000 
2.818 97.944 1.000 0.500 
1.549 99. 493 2.000 0. 250 
0.385 99.878 3.000 0.125 
0.076 99.954 4.000 0.063 
o. cnci 99. 973 s.ooo a .CJ31 
0.026 lCO.OOC 6.000 0.016 





TRASK, SORT I NG 0.343 
TRASK, SKEWNESS 1.628 





INMAN, SORTING 2.349 65.231 
INMAN. SKEWNESS 
-0.138 0.293 -0.754 -0.972 
INMAN, KUR TO SIS 
-2.563 -2.2gz 
FOLK & W.AR D, MEDIAN 
-4.411 21.279 
FOLK & WARD, MEAN 
-4.627 54.066 
FOLK & WARD, SORTING 2.287 57.955 
FOLK & WARD, SKEWNESS 0.163 0.123 
FOLK & WARD, KUR TO SIS 0.974 0.980 
620 
STATION 10 SECTION 2 





























































INMAN, K. UR TOSI '=i 
FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK G. WARD, SORTING 
FOLK & WARD, SKEWNESS 



















































































STATION 10 SECTION 3 
PER. CUM.PER. SIZE(PHI) 
o.o o.o 
c.o o.o 


































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 


































































































1. 7gq 4. 383 
2.258 6. 641 
1.043 7. 684 




























































FOLK &. WARD, 
FOLK & WARD, 
FOLK & WARO, 
FOLK & WARD, 





















































STATION 11 SEC TI ON 1 





:-:J. C o.o 
o.c o.o 





6.784 4 7. 839 
3.163 51.003 




5. 40 6 94.964 
3.162 98.127 
1.316 99. 443 
0.44Q 99. 883 
O.C88 99.97!) 
0.020 9C,.990 
o. 005 99.995 
O.OC5 l{;O. OCO 
STATISTICAL MEASURE 
TRASK, MEDIAN 
TR ASK, MEAN 
TRASK, SORTING 








































! NM AN , KUR TO SI S 
c.256 0.601 
-2.474 
FOLK &. WARD, 
FOLK & WARD, 
FOLK & WARD, 
FOLK & WARD, 





















































STATION 11 SECTION 2 



















2 .. 006 
1.048 

































TRASK, SOR TI NG 





































-5. 46 3 
1.765 
INMAN, SKEWNESS C.548 1.130 
INMAN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & WARD, ~EAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 

















































STATION 11 SECTION 3 
PER. CUM. PER. 
o.o o.o 
O. Ct 0. (! 




o. 0 o.c 
o. (' o.o 
18.730 18.730 
7. 2 57 2 5. 987 
10.850 36.837 
8.896 45. 733 
2.C83 47.816 


























































FOLK & WARD, 
FOLK & WARO, 
FOLK &. WARD, 
FOLK & WARD, 






















































STATION 11 SEC TI ON 4 
PER. CUM.PER. 










2.18 5 4.898 





14. 797 66.439 
12.226 78.665 
7.081 85. 746 
4. 7(;;5 90. 451 
2.676 93.127 


















































FOLK &. WARD, 
FOLK & WARD, 
FOLK ~ WARD, 
i:oLK & WARD, 
























































STA.TJCN 12 SECTION 1 





c.o o.o -10.500 1448.150 
o.c o.o 
-10.000 1023.997 




o.o o.o -8.500 362.038 
o.o o.o 
-8.000 256.000 
27.434 27.434 -7.500 181.019 
10.476 37.909 -7.000 128.CCO 
8.399 46.308 -6.500 90.510 
9.038 55.347 
-6.00C 64.000 
5.229 60.575 -5.320 40.000 
2.831 63.407 -5.000 32.000 
14.246 77.653 -4.000 16.000 




2.866 96.529 -1.000 2.000 
1.752 98. 2 81 o.o 1.000 
1. 208 99.489 1.000 0. 500 
0.344 99.834 2.000 0. 250 
0.093 99.927 3.000 !'I. 125 
(J.029 99.956 4.000 0.063 
0.007 99.963 5.000 1).031 
0.037 100.000 6.000 0.016 





TRASK, SORTING 0.310 
TRASK, SKEWNESS 0.512 





IN"1AN, SORTING 2.116 95.418 
INMAN, SKEWNESS 0.371 o. 75 8 -0.273 -o. 392 
INMAN, KURTOSIS 
-2.483 -2.2oc 
!=QLK & WARD, MEDIAN -6.324 80.090 
FOLK & WARD, MEAN 
-5.801 97.461 
FOLK & WARD, SORTING 2.009 82.417 
FOLK & WARD., SKEWNESS 0.441 0.282 
FOLK & WARD, KURTOSIS 0.761 0.562 
1 
STATION 12 SECTION 2 

















7.646 89. 8 53 
3.957 93.810 























































































































































































FOLK & W&RO, ~EDIAN 
FOLK & WARD, MEAN 
FOLK f. WARD, SORTING 
FOLK & W~RD, SKEWNESS 






























































1. 737 1. 737 
2.322 4.059 
1.102 5.760 





7.661 86. 92 5 
4. 503 91.427 
3.522 94.949 
2. 2 53 97.202 
1.718 98.920 










































-3 .1 70 
1.738 






































































STATION 13 SECTION 1 
p !:R • CUM. PER. 
o.o ~j. 0 
o.o o.o 




,.,, .. ''-' {). 0 
o.o o.o 
8. 343 8. 343 
1q.939 28.282 
21.858 50.140 
11.001 61. 141 
3.856 64.997 
1.326 66.323 
2. 435 68.759 
6.46g 75.227 
6.495 81. 722 
7.212 88.934 






















































FOLK & WARD, MEDIAN 
FOLK & WA~D, ME~N 
FOLK & WAQD, SORTING 
FOLK & WARD, SKEWNESS 




































































14. 796 68.187 
12. 8C 5 80. 992 




o. 5 82 99.612 
0.245 99.857 
C.062 q9.919 















































FOLK & WARD, MEDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
~OLK & WARD, SKEWNESS 


















































STATION 13 TION 3 
Pl:R • cu~.PER. SIZE(PHI) 
o.o o.o -11.500 
o.o o.o -11.000 
!'\ t"I 
- • '4,· o.o -10.500 
o.c o.o -10.000 
0. 0 o.o -9.500 
o.o o.o -9.000 
0.0 o.o -8.500 
16.169 16.169 -8.000 
13.876 30.045 -7.500 
15.615 45.660 -7.000 
3.336 48.996 -6.500 
2.153 51. 149 -6.000 
1.136 52. 2 85 -5.320 
2.347 54.632 -5.000 
15.080 69.713 -4.000 
9.757 79.469 -3.000 
7.819 87. 2 89 -2.000 
5. 832 93.120 -1.000 
3.610 96.730 o.o 
2.101 98.832 1.000 
'.'J. 649 99. 481 2.000 
0.322 99.'303 3.000 
0.122 99.925 4.000 
0.032 99.957 5.000 
0.042 99.999 6.000 





TRASK, SOR TI NG 
TRASK, Sl(EWNESS 





I NM.AN, SORTING 2.111 
INMAN, SKEWNESS C.385 0.664 
!NM.AN, KUP,Tfl SIS -2.404 
FOLK £ WARD, MEDIAN -6.298 
FOLK &. WA.RO, MEAN -5.585 
FOLK &. WARD, SORTING 2.570 
FOLK £ W.AR.D, SKEWNESS 0.429 


































































9.512 so. 2 81 
5.342 85.623 
3. 8()6 89.429 
3.068 92.4(:n 
3.288 95.784 

















































FOLK & WARD, 
FOLK & WARD, 
FOLK & WARD, 
FOLK & WARD, 
FOLK & W~RD, 
MED 11\N 
MEAN 






















































STATION 14 SEC TI ON 1 
PER. CUM. PER. 
c.o o.o 




i;. 0 o.o 
o.o c.o 













1. 452 88.437 
4.925 93. 362 
2.598 95.960 













































INMAN, SKEWMESS C.636 1.180 
INt.1AN, KURTOS! S 
FOLK & WARD, MEOI~N 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
~OLK & WARD, SKEWNESS 



















































STA.TION 14 SEC TI ON 2 
DER. CUM.PER. SIZE(PHI) SIZEP~M) 















15.783 26. 953 
-7.500 181.C.119 




I 5.234 42.458 -6.000 64.000 2.798 45. 2 56 -5.320 40.000 4.266 49.522 -5.00C 32.000 
I 9.121 58.644 -4.000 16.000 7.383 66.027 -3.000 8.0QO 
1 7.G64 73. 991 
-2.000 4.000 
4.682 78. 6 73 
-1.000 2.000 
1.689 80. 363 o.o 1.000 
1.199 81.562 1.000 0.500 
2.48(; 34.042 2.000 o. 250 
4.882 88.923 3.COO 0.125 
4.023 92.946 4.000 0.063 
4.456 97.402 5.000 a. 031 
2.598 100.000 6.000 0.016 
STATISTICAL MEASURE (PHI) {MM) 
I TRASK t MEDIAN -4.961 31.140 TRASK, MEAN -4.692 95.789 





INMAN, SOR TING 4.909 113.697 
INtJ!AN, SK.EWNESS 0.415 0.529 -0.128 -1.066 
INMAN, KURTOSIS 
-2.199 -2.339 
FOLK & WARD, MEDIAN -4.961 31.140 
FOLK t. W.AR O, MEAN 
-3.602 86.346 
FOLK f,. W.~RD t SORTING 4.238 102.975 
FOLK & WARD, SKEWNESS C.428 0.761 
FOLK & WARD, KURTOSIS C.842 0.676 
1 637 
STATION 14 SECTION 3 
PER. cu~.PER. SIZE{PHI) SIZE(M'1) 
c.o o.o 

































2.531 97. 390 
-1.000 2.000 
1.615 99.005 o.o 1.000 
0.713 99.718 1.000 0.500 
0.212 99.930 2.0(10 0.250 
0.050 99.980 3.000 0.125 
0.011 99. 991 4.000 C.063 
0.003 99.995 5.000 0 .031 
' C.005 100. 000 6.000 0.016 





TRASK, SORTING 0.475 
TRASK, SKEWNESS 0.594 
TRASK, KURTOSIS 0.221 0.329 
INMAN, MEDIAN 
-7. 35 2 163.320 
INMAN, MEAN 
-6.328 161.124 
INMAN, SORT ING 1.904 139.651 




FOLK & Wl1RD, ~ED IAN 
-7.352 163.320 
FOLK £ WARD, MEl\M -6. 66 9 lol.856 
FOLK & WARD, SORTif\!G 1.932 121.209 
FOLK & WARD, SKEWNESS 0.603 0 .o 22 
FOLK & WARD, KUR TO SIS 1.233 0.676 
1 
STATION 14 SECTION 4 
PER. CUM.PER. 
o.o o.o 
iJ. 0 o.o 
0. Ci o.o 
o.c o.o 
0. (j o.o 
o.c o.o 
0. Cl o.o 
3.272 3. 2 72 
1.062 4.334 
l.095 5.429 




19.776 29. 5 e9 
22,014 51. 602 
l 7. 2 31 68,833 
12.832 81,665 
7. 32 7 88.993 
5.503 94. 495 
2.806 97.301 
1.705 99.007 










I NMA.N, ME=AN 



































IN~AN, SKEWNl::SS 0.225 0.022 
IN"4AN, KURTOSIS 
FOLK & WARD, MEDIAN 
FOLK & W4RD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 



























0 •. 500 



















0. 60 7 
4.040 
639 
STATIO~ 15 SECTION l 











o.o o.o -ci.ooo 
22.240 22. 2 40 
-8.500 






2.321 56. l 86 
-6.500 
1.088 57. 2 74 
-6.000 
0.653 57.-:J27 -5.320 
1.776 59. 7 C3 -5.000 
9.274 68.977 -4.000 
8. 392 77. 3 69 -3.000 
8. 341 85. 711 -2.000 
5.987 91. 6 97 -1.000 
3.9B3 95. 6 80 o.o 
2.678 98.358 1.000 
1.D68 99.426 2.000 
().418 99.845 3.000 
C.CS4 99.939 4.000 
11.026 99.965 5.000 
O.C35 100.000 6.000 
STATISTICAL MEASURE ( PHI l 
TRASK, ~EDIAN -7.337 
TRASK, iV!EAN -5.801 
TRASK, SORTING 
TRASK, SKEWNESS 
TR A SK, KURTOSIS 0.341 
INMAf\l, Mi::DIAN -7.337 
INMAN, MEAN -5.403 
INMAN, SORTING 3.197 
INMAN, SKEWNESS 0.6C5 0.880 
INMAN, KURTOSIS -2.348 
FOLK e. WARD, MEDIAN -7.337 
FOLK & WARD. MEAN -6.048 
FOLK &. WARD? SORT! "IG 2.905 
FOLK & WARD, SKEWNESS 0.629 










































































































































INMAN, SKEWNESS o. 849 1.110 
INMAN, KURTOSIS 
FOLK & WARD, ~EDIAN 
FOLK & WARD, MEAN 
FOLK & WARD, SORTING 
FOLK & WARD, SKEWNESS 


















































ST~TION 15 SEC TI ON 3 























0.301 41. 941 
-6.000 64.000 




2.2.655 75.033 -4.000 lo.COO 






3.025 97.577 o.o 1.000 
1.678 99. 2 54 1.000 0.500 
0.488 99.743 2.000 0. 250 
0.162 99.904 3.000 0.125 
0.054 99.958 4.000 0.063 
0.016 99.974 5.000 0 .031 
0.025 99.999 6.COO 0.016 
1 
l STATISTICAL MEASURE (PHI} (MM) 
1 TRASK,, MFDIAN -5.078 33.778 
l TRASK, MEAN 
-6.398 229.862 '.j 
i TRASK, SORTING 0.19(' 
TR ASK, SKEWNESS 6.231 





INMAN, SORTING 2.985 279.814 
INMAN, SKEWNESS 
-0.365 




FOLK &. WARD, !lo1EDIAN 
-5.078 33.778 
FOLK & WARO, ~EAN 
-5.804 203.853 
FOLK 6 WARD, SORT! NG 2.786 242.452 
FOLK & WARD, SKEWNESS 0.190 0.892 










',,4. ",,;ft o.o 





,. 0 o.o 
·" !"I '"C~. \p o.o 
9.993 9. 993 
2.620 12.613 
2.412 15. 02 5 









1. 800 99.021 
0.554 9g.575 
').21'3 99. 793 















































FOLK & WARD, 
FOLK & WAJ:<D, 
!=OLK & WARD, 
FOLK ~ WARD, 

























































SEDIMENT DISTRIBUTION AND STATISTICAL DATA 
FROM COMPOSITE SEDIMENT SECTIONS 
Explanations of page and table headings used are given at the 
beginning of Appendix E. 
STA. 1 COMP. SEC. 














8.323 62. 641 
20.103 82.744 





0.668 99. 352 







TRASK, SOR TING 
TRASK, SKEWNESS 
















































WARD, SOR TI NG 





















































































































T~A SK, SORTING 
TRASK t SKEWNESS 
TRASK, !<UR TOSI S 
INMAN, MEDIAN 
IN~AN, MEAN 














































WARD, SK.EWNE SS 




























































STA. 3 CIJMP. SEC. 
j) ,--
. ::K. • CUM.PER. SIZE(PHI) 
o.o o.o -11.500 
0.0 o.o -11.000 
o.c o.o -10.500 
c.o o.o -10.coo 
o.o o.o -9.500 
0. 0 o.o -9.000 
c. () o.o -8.500 
o.o o.o -8.000 
o.o o.o -7.500 
5. 539 5.539 -7.000 
2.414 7. 953 -6.500 
15.073 23.026 -6.COO 
19.869 42.895 -5.320 
7.C,95 49.989 -5.000 
16.899 66.889 -4.000 
11.201 78.090 
-3.000 
6.601 84. 691 -2.000 
5.766 90.457 
-1.000 
4.785 95.242 o.o 
3.298 98.540 1.000 
0.977 99.516 2.000 
o.32q 99.846 3.000 
0.091 99.937 4.000 
O.C25 99.()62 5.000 
0.037 99.999 6.000 
STATISTICAL MEASURE (PHI ) 
TRASK, N\EDIAN -4.g99 
TRASK., Ml:AN 
-4.627 
TRASK, SORT ING 
TRASK, SKEWNESS 





INMAN, SORTING 2.043 






























































STA. 4 COMP.SEC. 












6.945 26 .. 717 
5.365 32. 082 
5.063 37.145 

























































FOLK & WARD, 
FOLK & WARD, 
FOLK &. WARD, 





SOR TI NG 




































































STA. i:::. COMP.SEC. .., 
PER. CUM. PER. 









11.274 23 .. 151 
12.858 36.010 
12.713 48. 723 
7.487 56. 211 
6.002 62.213 
17.024 79.237 
7. 468 86. 705 
5.ogs 91.800 
3.648 95.448 
2.022 97. 4 70 
1.396 98.865 
0.726 99. 5'92 
0.295 99.887 
O.C77 99.964 
0.017 99. 980 
0.020 100.000 
STATISTICAL MEASURE 
TRASK, Mi::DI A!\J 
TRASK, MEAN 
TRASK, SORTING 
TR A SK, SKEWNESS 














































W~R D, MEDIAN 
WARD, MEAN 
WARD, SOR TI NG 
WARD, SKEWNESS 






































































..J •. \.i 



























































































































































STA. 7 COMP.SEC. 





(). 0 o.o 
o.c o.o 
o.o o.o 
Hi .. 421 lC.421 




6. 289 59.099 
4.308 63.407 
13.541 76.948 
9.677 86. 625 
5.282 91.907 






















































FOLK t WARD, 
FOLK &. WARD, 
FOLK &. WARD, 
FOLK & WARD. 























































STA. 8 COMP.SEC. 


















































1 oo. 000 
STATISTICAL MEASURE 
TRASK, ~r.:DIAN 









FOLK & WARD, NtEOIAN 
FOLK & WARD, 11.1::AN 
FOLK & WARD, SORTING 
FDLK & WARD, SKEWNESS 



















































































STA. g COMP.SEC. 
Pf:'P • CUM. PER. 
n.c o.o 
t\ .., 
";:;-. ',:,,:I o.o 







lD.487 2 5. 2 52 
16.110 41. 3 62 
ll.1D8 52.47C 
5. 85 8 58.328 
5.606 63.934 
13.639 77.573 







G.049 99. 972 
















































FOLK &. WARD, 
FOLK &. WARD, 
!=OLK &. WARD, 
FOLK & WARD, 

























































STA. 1') COMP.SEC. 
PER. CUM.PER. SIZEtPHI) SIZE{~M) 










o.c o.o -9.000 511.999 
!"I. 0 o.o 
-8.500 362.038 {\ l"I o.o 
-8.000 256.000 \J. ·-.I'" 8.016 8.016 
-7.500 1131.019 
ZCl.326 28. 342 
-7.000 128.C!OO 
12.055 40.397 









9.327 84. 792 
-3.000 8.000 
5.889 90. 681 
-2.000 4.00C 
3.917 94. 5 98 
-1.000 2.000 
2. 56 7 97.165 o.o 1.000 
1. 6 91 98.855 1.000 0.500 
0.820 99.675 2.000 0. 250 
I j 
l 
i).234 99.909 3.000 0.125 
D.056 99.965 4.000 0.063 
n.c20 99.984 5.000 0.031 
0.019 100.004 6.000 0.016 
j 
1 
STATISTICAL MEASURE (PHI) ( MM I 
·1 








-5.214 84.552 INMAN, SORTING 2.112 75. Q6 8 
INMAN, SKEWNESS c. 362 0.816 




FOLK & WAR.D, MEDI.t..N 
-5.980 63.115 FOLK z. Wt.RD, IVlEAN 
-5.469 77 .407 
FOLK £. WARD., SORTING 2.081 67.891 
FOLK & WARD, SKEWNESS 0.436 0.313 FOLK & WARD, KURTOSIS 0.903 0.670 
1 
l STA. 11 COMP. SEC. 
pi::R_. CUM.PER. 
i'). 0 o.o 















.5. 3!"P3 90. 1 54 
4.43C 94. 5 83 
2.946 97.530 
1.627 99.157 



















































FOLK & WARD, 
FOLK & WARD, 
FOLK &. WARD, 
FOLK & WAR IJ, 

























































STA. 12 COMP.SEC. 
PER. CUM. PER. 




fJ. C !J. C 












3.562 95. 4 73 





















































FOLK £. WARD, 
FOLK & WARD, 
FOLK & W~RO, 
FOLK & WARD, 




































0 .c 31 









9 2. 75 3 








I STA. 1~ COMP.SEC. 
PER. CUM.PER. 
o.o o.o 
I). 0 o.o 
c'j. r, o.o 
D.O o.o 
·:). 0 o.o 
o.c o.o 
O.·O o.o 












1. 80 7 98.657 
(J.7(,2 99.358 
lf';.397 99.756 




TRASK, Mf:DI AN 
TRASK, N!EAN 











































FOLK ~ WARD, 
FOLK & WARD, 
FOLK & WARD, 
FOLK & WARD, 
FOLK & WARD, 
MEDIAN 
~EAN 






















































STA. 14 COMP.SEC. 




o.c (;. 0 
o.o o.o 







2.728 60. 093 
3.266 63.359 
g.624 72. 9 83 
5. 59'5 78.578 
4. 739 83.317 
3.226 86. 542 
1.562 88.104 
1.317 89.421 
1.381 90. 803 


























































































































































90. 6 51 
94.618 
97.866 


















































FOLK & Wu.RD, 
FOLK t. WARO, 
!=OLK &. WARD, 
FOLK & WARO t 
FOLK &. WARD, 
MEDIAN 
MEAN 


























































HYDROLOGY SUBSECTION DATA 
















= number of hydrologic section. 
• number of sedimentary sampling 
station corresponding to hydro-
logic station. 
= geometric location of section in 
river. 
1 = riffle 
2 = pool 
3 = between riffle and pool 
4 = tributary coming into river 
= number indicating the channel 
within the cross section. 
= day and month data was collected. 
The first two numbers indicate the 
day and the last two, the month. 
= width of subsection, in ft. 
= average depth of subsection, in ft. 
= maximum depth of subsection, in ft. 
= cross-sectional area of subsection, 
in ft2. 
= discharge through subsection, in 
ft3/sec. 
= velocity of water through subsection, 
in ft/sec. 
= maximum velocity of water through the 
subsection, in ft/sec. 
= ratio of width divided by average 
depth for the subsection. 
= ratio of discharge divided by aver-









= ratio of average velocity divided 
by average depth for subsection, 
in ft-1. 
• ratio of the average depth divided 
by maximum depth for subsection 
in ft-1. 
= ratio of the average velocity 
, divided by maximum depth of the 
subsection. This ratio is dimen-
sionless. 
= percentage of total width of the 
cross section in the subsection. 
= ratio of the average depth of the 
subsection divided by average 
depth of the cross section. This 
ratio is dimensionless. 
= percentage of the total area of 
the cross section in the subsec-
tion. 
= percentage of cross section dis-
charge flowing through the sub-
section. 
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SECTION STATION s.o. SUBSECTION DATE WIDTH (IEPTH 
10.0 9.0 2.0 1.0 418.C 16.70 0.43 
20.0 2.0 2.0 1. 0 1224.0 19.0C 0.91 
2r, !": 
'-'. w 2.0 2.0 2.0 1224.0 10.00 C.30 
3(.0 6.v 2.0 1.0 415.0 11.1c '.:). 2 3 
40.0 11.0 2.0 1. 0 416.0 11.50 G.35 
4C.C 11.0 2.0 2.0 416.0 12.ec 0.21 
50.0 13.C 3.0 1.c 3 31.0 17.70 0.45 
sc.o i3.0 3.0 2.0 331.0 4.10 0.20 
60.0 13.C 1.c 1.0 331.0 lC.70 !J • 5 1 
60.0 13.0 1.0 2.0 331.0 5. 6-:) C.09 
70.0 4.0 2.0 1.0 225.0 12.70 I:}• 3 5 
70.C 4.0 2.0 2.0 22 5.0 7.60 0.62 
70.0 4.0 2.0 3.0 225.0 14.70 0.11 
70.0 4.0 2.0 4.0 225.0 '5. 80 0 .()9 
ec.o 6.0 4.0 1.0 208.0 10.10 C.25 
9C.0 14.J 2.c 1. 0 326.0 17.40 0.32 
100.0 6.0 2.0 1.0 208.0 12. 3,:, 0.19 
110.0 2.0 2.0 1.0 1230.0 19.10 0.95 
11.:::.c 2.0 2.0 z.o 1230.0 9.80 0.33 
110.0 2.c 2.0 3.0 1230.0 3.50 0.07 
12c.o 14. () 1.0 1. 0 329.0 12.60 C.53 
130.0 7. p 2.0 1.0 416.0 14.00 C.19 
14(;.(I 2.0 2.0 1. C 403.C 17 .10 0.11 
140.0 2.c 2.0 2.0 403.0 8.70 () .13 
1 .o 1.0 2.0 1.0 1230.C 25.10 o. 74 
150.C, 1. 0 2.0 2.0 1230.0 9.20 0.34 
15C.O 1 i'' • ,J 2.c 3.C 1230.0 12.10 0.11 
160.0 14. 0 2.0 1. 0 302.0 18.CO C.39 
160.0 14.0 2.0 2.0 302.0 18.90 0.26 
170.0 15.0 1. 0 1.0 326.0 20.50 0.85 
18C:.C 15.0 2.0 1.0 326.0 14.70 0.11 
190.0 14.0 3.0 1. C 326.0 18.10 0.42 
190.0 14.0 3.0 2.0 326.0 12.90 0.33 
200.0 15.G 2.0 1.0 326.0 18.14 0.55 
210.c 10.0 1.0 1.0 402.0 21.30 0.29 
22c.o 10.0 2.0 1. 0 402.0 14.lC C.33 
230.0 11.0 1.0 1.c 104.0 22.01 0 .2 5 
240.C 13.0 2.0 1.0 329.0 12.60 0.63 
240.0 13.G 2.0 2.0 329.0 4.8C C.13 
250.C 11.0 3.0 1. C 403.0 14. 3c, 0.45 
26C.O 12.0 2.0 1.0 329.0 ll.7C C.44 
270.0 12.0 2.0 1.0 331.0 13.40 0.51 
280.0 9.0 z.o 1.c 418.0 17.7(; 0.34 
29C.O 8.0 1.0 1.0 418.0 15. Ct) 0.39 
300.0 13.0 4.0 1.0 302.C 5.8C C.16 
31G.O 2.c 2.0 1. 0 221.0 19.50 0.92 
310.C 2.0 2.0 2.c 221.0 6.20 0.2'9 
310.0 2.0 2.0 3.0 221.c 4.40 0.10 
310.0 2.0 2.0 4.C 221.0 5.10 0.19 
320.C 1.c 3.0 1.0 412.0 3 g. 3C G.51 
a 
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SECTION STAT IDN s.o. SUBSECTION DATE WIDTH DEPTH 
33G.C 12.0 2.c l. 0 302.0 21.60 C.41 
34C.G 1.0 2.0 1.c 225.0 19.30 0.45 
340.0 1.0 2.0 2.0 225.0 8.80 c.20 
340.C 1.c 2.0 3.0 225.0 6.10 0 .o 5 
35C.O 10.c 3.C 1.0 412.0 15.00 C.26 
360.0 1.0 2.G 1.c 205.0 23.90 0.62 
360.0 1. C 2.c 2.c 205~0 7.30 C.14 
370.0 2.0 2.0 1.0 305.0 19.5C 0.86 
370.0 2.0 2.c 2.0 3C5.0 6.20 0.23 
370.0 2.0 2.0 3.0 305.0 3.10 C.08 
370.0 2.0 2.0 4.0 305.0 4.10 0.11 
380.C 5.0 2.c 1.0 225.0 22.70 C.45 
380. 0 5.C 2.0 2.c 225.0 11.30 C.09 
38C.C s.o 2.0 3.C 225.0 1.90 C .,")6 
390.0 3.0 2.0 1.0 225.C 15.70 c.76 
400.0 11.0 2.0 1.0 208.0 11.80 0.21 
410.0 5.0 2.0 1.0 1231.0 17.80 C.49 
420.C 15.C 2.0 1.0 302.0 18.50 C.72 
430.IJ 5.Q 2.0 1.c 210.0 14.55 0.21 
440 .. C 10.c 2.c 1.0 207.0 14.4C C.35 
44C.O 10.0 2.0 2.0 2,:,1.0 8.90 C.13 
450.0 2.c 2.0 1.c 411.0 16.20 1.07 
460.C 13.0 4.C 1. 0 331.0 5.20 G.29 
470.0 9.0 4.0 1.0 201.0 9.20 0.43 
48C.O a.o 2.0 1.0 208.0 15. 5(! C.24 
480.0 8.0 2.0 z.c 208.0 o.ao 0.02 
490.C 5. C, 4.C 1.c 210.0 6. 2() l .:'.)0 
5CO.O 6.C 3.0 1.0 413.0 9.30 0.25 
500.0 6.0 3.0 2.0 413.0 6.30 C.09 
500.0 6.C 3.0 3.C 413.0 9.80 0.21 
SH:,. 0 9.0 4.0 1.0 418.0 12.10 (.29 
520.C 5.0 3.0 1. 0 413.0 21.40 0.24 
53C.O 5.0 1.0 1.0 415.0 10.7f\ 0.36 
530.0 5. ,:) 1. 0 2.c 415.0 4.6C 0.11 
530.0 5.C 1.0 3.0 415.C l.8C ().05 
540.C s.o 1.0 1.0 418.0 29.50 C.25 
550.0 5.0 4.C 1.0 415.0 6.20 0.35 
560.0 3.0 2.0 1.0 413.0 15.10 C.83 
570.0 7.0 3.0 1.0 415.0 18. 3t) C.26 
580.0 8.C 3.C 1. 0 418.0 15.60 0.41 
sqo.o 6.0 1. 0 1.0 415.0 9 .10 0.24 
600.0 6.0 4.0 1.0 415.0 7.90 0.18 
610.0 6.0 3.0 1.0 415.0 9,,90 0.24 
620.0 4.0 3.0 1.0 413.C 5.80 0.31 
620.0 4.0 3.0 2.0 413.0 5.3C c.12 
620.0 4.C 3.0 3.0 413.C 16.10 0.06 
620.0 4.C 3.0 4.0 413.0 7. 20 C.23 
630.0 4.0 2.0 1.0 413.C 10.90 0.19 
630.0 4.0 z.o 2.0 413.0 B.7C 0.28 
630.0 4.(' 2.0 3.0 413.0 8.20 C.14 
, 
663 
SECTION STATION s.o. SUl3SECTI ON DATE WIDTH DEPTH 
630.0 I,. ,.,, .. ,., 2.0 4 ,.., • \,i 413.0 2.00 c.os 
630.C 4.C 2.0 5.0 413.0 lC.50 C,. 12 
64(;.0 2.0 2.0 1.0 224.0 19.90 C.99 
64C.O 2.0 2.0 2. ~j 224.0 9.60 0.20 
640.0 2.0 2.0 3 .• 0 224.0 11. lC 0.19 
650.0 1.0 2.0 1.0 412.0 24.90 (.62 
650.0 1.0 2.0 2.0 412.0 5.40 0.11 
660.0 11.c 2.0 1. 0 207.0 14.20 C.65 
67(.l.(; 11.c 2.0 1.0 401.0 13.50 G.49 
68C.O 1 .. 0 3.0 1.0 412.0 25.80 0 .6 3 
690.0 12.c 1. 0 1. 0 401.0 17.00 C.34 
7CO.O 2.0 2.0 1.0 411.0 18.90 C.83 
7CO.O z.c 2.0 2.0 411.0 4.90 C.25 
700.0 2. C, 2.0 3.0 411.C 4.40 0.11 
700.0 2.0 2.0 4.0 411.0 4.30 0.16 
710.0 1.0 2 r. . "' 1.c 1223.0 2 5.00 0.69 
710.0 1. C 2.c 2.0 1223.0 6.50 0.04 
710.0 1.c 2.c 3.0 1223.0 10.00 C.32 
71C.O 1.0 2.0 4.0 1223.0 2.00 0. 20 
720.0 z.o 1.0 1.c 412.0 31.90 0.87 
720.0 2.c 1.0 2.0 412.0 7. 2C 0.36 
72C.O 2.0 1.0 3.0 412.0 o.ao G .04 
730.0 2 ri .... 2.0 1. 0 1227.0 19.00 G.97 
730.0 2.0 2.0 2.0 1227.C 10 .. oc C.33 
74C.O 2.0 2. (j 1.0 205.0 19.5:) 0.74 
74G.O 2.0 2.0 2.0 205.0 5.70 0.21 
74G.C 2.0 - ,., ,! • .., 3.0 205.0 4.10 c.11 
750.C 9.C 2.0 1.0 206.Q 13.50 CJ. 2 g 
760.0 5.0 2.0 1.0 413.0 13.40 0.35 
76C.O 5.0 2.0 2.0 413.{j 6.50 0.17 
76(;.C 5.C 2.c 3.0 413.0 2.10 0.12 
760.C i;: ,... 
_, • V 2.0 4.0 413.0 2.00 ·'J .06 
1 664 
SEC.TIO!\! A.1AX.DEPTH AREA DIS. VEL. MAX.VEL. 
lC.C 0.760 7.200 14.210 1.974 2.870 
20.0 l.480 1 7. 360 63. 690 3.669 5. 7 3() 
.o 0.430 2.990 3.7sv 1.254 1.110 
3C.O 0.450 2.590 2.260 0.973 1.510 
40.0 0.410 4.067 l.896 0.466 2.500 
4C.C C.410 2.636 3.462 1.313 1.660 
50.0 0.780 7.944 13.809 1.738 3.410 
.o- 0.230 0.806 0.456 C.566 0.750 
60.0 0.890 5.460 13.142 2.407 4.200 
6C .o . 0.120 0.488 0.275 C.564 0.568 
10.0 0.620 4.502 13.121 2.914 4.460 
1c.c 0.990 4.722 14.502 3.071 3.890 
70. 0 0.280 1.589 1.655 1.042 1.390 
10.0 0.110 0.542 0.298 0.550 0.568 
ao.o 0.620 2.520 2.635 1.046 1.670 
.o 0.660 5.540 13.130 2.370 4.120 
100.0 0.360 2.360 1.705 0.122 1.120 
11c.c 1.300 18.191 65.760 3.615 5.730 
llC. 0 0.510 3. 2131 4.875 1.486 l.660 
11c.o (J.100 0.230 0.109 0.474 C.568 
120.0 0. 88(j 6.630 17.l6C 2.588 3.940 
130.0 0.700 2.680 5.470 2.041 3.810 
l4C .c 1.120 13.091 35.652 2.723 4.290 
14C.O 0.160 1.172 0.791 0.675 0.750 
150.0 1. CIC 18.550 57.487 3. 9 4.550 
1 .o r;.~20 3.119 6.491 2.oa1 3.140 
1 . ') ().190 1.284 0.864 0.673 1.120 
l6C .o 0.860 6.988 20.095 2.876 5.540 
160. 0 0.510 4.855 4.855 1. 2.250 
170.0 1.220 1 7. 350 21.010 1. 211 3.650 
180.0 1.410 11.380 21.290 1.871 3.650 
19C .O 1.030 7. 55 8 14.925 1.975 3.370 
190.0 0.56') 4.315 4.750 1.10 l 2.450 
2cc.o 1.330 9.990 18.137 1.816 3.770 
210.0 0.460 6.220 6.130 0.986 1.330 
2 .o C.470 4.630 5.740 1.240 2.810 
23C. l: 0.530 5.610 8.960 1.597 2.680 
240.C 1.110 7.919 12.239 1.546 2.28J 
240. 0 0.470 v.630 0.424 ').673 1.160 
250.f) Q.620 6.450 10.550 1.636 2.930 
2 .o 0.880 5.140 11.920 2.319 4.650 
270.C (!.820 6.SOC 12.560 l.S47 2.930 
280.0 0.190 6.03C 15.110 2.506 4.070 
290.0 ('). 660 5.850 11.430 1. 954 2.750 
3CO.O Q.3DC o. 900 0.880 o. 978 1.480 
31C.O 1.410 1 7. 930 63.210 3.525 S.320 
310.0 0.490 1.824 3.415 1.872 3 .190 
310.0 0.180 0.446 0.099 J.222 0.841 
31C.O 0.310 0.969 O.B82 0.910 1.430 
3 .c 0.860 19.610 47.120 2. 4.') 3 3.980 
665 
SECTION MAX.DEPTH AP.EA DIS. VEL. l<IIAX.VEL. 
33( .o l.C30 8.760 21.67C 2.474 5.940 
3 4C. O 1.030 8.760 21.670 2.474 5.940 
34C .C 0.390 2.430 3.616 1.488 2. 750 
34Ci. 0 C.080 0.290 0.132 0.455 G.568 
3 5C. G 0.520 3.910 5.420 1.386 2.680 
36C.O 0.990 14.760 41.160 2.789 3.890 
360.0 C.300 C.99C 0.627 Q.633 0.981 
370.0 1.340 16.714 28.230 1.689 4.260 
37C.O 0.410 1.402 1.501 1.071 1.770 
37C.O 0.294 C.248 0.073 0.294 o.oao 
37( .o 0.110 0.451 0.256 C.568 0.568 
38C.O 0.890 10.250 27.168 2.651 4.260 
380 .o 0.220 1.011 0.976 0.965 1.360 
3 80. 0 0.060 0.114 0.063 0.553 0.568 
390.0 l.480 11.890 31.980 Z.690 3.650 
40C.O 0.360 2.450 2.395 0.978 1.360 
41C.O 0.860 8.790 21.29C· 2.422 3.730 
420.0 1.620 13.400 31.050 2.317 4.460 
43C.C 0.490 3.120 3.857 1.236 2.410 
440.0 0.5 5.0lC 7.063 1.410 2.620 
44C.O 0.260 1.170 0.429 0.367 0 .568 
450.0 1.460 1 7. 4CC 50. 5 80 2.907 4. 2go 
46(.0 C.490 1.500 2.510 l.673 2.540 
4 70. C C.740 3.980 4.090 l.C28 2 .. 170 
480.0 0.420 3.760 4.116 1.095 1.970 
48C.O 0.()30 0.02c O.Cll 0.550 0.568 
490.0 1.060 6.2GO 6.C5C C.976 1.51CJ 
50C.O 0.380 2.304 3 .. 467 1.505 2.060 
50C.O 0.210 0.593 0.365 0.616 0 .896 
5CO.O (;.340 2.075 1.607 0.774 1. 210 
5 lC. 0 0.470 3.564 4.960 1.392 2.400 
520.0 C.520 5 .. 030 6.300 1.252 2.250 
531'.:. C C.570 3.884 6.062 1.561 3.140 
530.0 0.200 G.507 0.394 c.117 C. 841 
530.0 0.050 0.091 0.051 C,.560 0.568 
54(.C 0.720 7.25C 13.890 1.916 3. 510 
550.0 C.730 2.200 3.000 1.364 1. 640 
56(~. 0 1.310 12.550 22.830 1.819 3 .310 
57(.'J 0.590 4.730 5.040 1.066 1.320 
5 8C. 0 ().620 6.32C 12. 4 20 1.965 3.580 
59(.0 0.520 2.160 2.245 1.039 1.840 
6CC.O C.270 1.440 1.12c 0.778 1.040 
610.0 C.440 2.420 2. 420 1.000 2.060 
62C.O C.490 1. 824 3.433 1.882 2. 350 
62C.O J.22(i 0.661 0.370 0.560 C.568 
62C.O 0.110 0.923 0.520 0.563 0. 568 
62C.O u. 1.665 1.408 0.846 1. 260 
63().0 0.310 2.094 3. 593 1.716 2.G30 
63C .o i). 5CO 2.471 2. 881 1.166 1.580 
63C.O G.230 1.130 1.095 C.969 2.01') 
666 
SECT I ON MAX.DEPTH AREA DIS. VEL. MAX.VEL. 
63C.O c.oao c.160 0.090 0.562 0.56'3 
63C.O C.260 1.259 1.002 i').796 l.480 
64(.0 1.480 19. 643 72.843 3.708 5.940 
64C.O C.330 1.966 1.743 C.887 1.21/j 
64C.O C.500 2.142 4.147 1.936 3.580 
650.0 C.660 15. 52 8 44.968 2.896 3.890 
65C.O 0.160 o. 578 0.320 C.554 0.568 
66C.O 1.080 9.240 15.460 l.673 3.310 
67C.O c.azo 6.580 10.310 1.567 2.880 
68C.O 1.270 16.190 48.970 3.025 5. 3 2() 
690.C 1.860 5. 813 10.823 1.862 3. 19() 
70C.O 1.270 15.656 54.410 3.475 5.070 
7CC.O 0.390 1.22c 1.783 1.461 1.970 
700.0 c.110 0.484 0.275 0.568 0.568 
7CC.O 0.160 0.688 0.516 0.750 0.750 
71C. O 1.oco 1 7.300 60.040 3.471 5 .640 
710.0 0.140 0.270 0.082 0.304 0.568 
71C. O 0.5CO 3.170 5.969 1.883 2.500 
710.0 0.200 0.40(; 0.221 0.567 0.568 
72C. 0 0.980 27.651 44.167 1. 59 7 4.16·:l 
72C.O 0.620 2.59e 2.112 1.044 1.580 
72.C. 0 0.040 0.032 0.01a 0.563 G.568 
73C.O 1.350 18. 390 70.557 3.837 5.64'J 
730.0 0.500 3.270 4.054 1. 240 1. 6 7ij 
74C.O 1.240 14.420 43.023 2.984 4.550 
740.0 0.360 1.22c 1.482 1. 215 1.450 
74(.0 0.110 0.450 0.37B 0.840 0.841 
750. 0 0.460 3. 750 4.140 1.104 l.66~ 
76(;.0 0.590 4. 740 7.428 1.567 2.soo 
760.0 C.300 1.133 0.563 0.497 0.914 
760.0 0.120 0.252 O.C74 0.294 C.294 




SECTION W.D.R. DIS.O.R. V.D.R. V.R. D.R. 
lC.O 38.735 32.959 4.578 0.688 0.567 
2G.O 20. 795 69.707 4.015 0.640 0.617 
2C. 0 33.445 12.542 4.195 C.709 0.695 
"'.:2 "'' -
...;\Je U 47.571 9.686 3.740 0.578 0.519 
4G.O 32.518 5.361 1. 318 C.136 ,j. 863 
4C .O 62.155 16. 811 6.377 0.791 0. 50 2 
:=c. o 3G.437 30.768 3.873 0.510 0.575 
5C.O 20.856 2.320 2.878 0.754 0.855 
6C.O 2·0.969 25.754 4.717 0.573 0 .573 
6C .o 64.262 3.156 6.467 C:.992 o.726 
70. -0 35.826 37.014 a.222 C.653 0.572 
7C.O 12.232 23.341 4.943 0.790 0 .6 28 
7C .,1 135.991 15.311 9.6 35 0.749 C.386 
7C.O 62.066 3.189 5.884 C.968 0.850 
80. 0 40.480 10.561 4.191 0.626 0 .40 2 
90.0 54.650 41. 239 7.444 0.575 0.482 
100.c 64. U)6 8. 886 3.765 0.645 0.533 
110.0 2(·.054 69.046 3.796 0.631 0.733 
llC.C 29.272 14.561 4.438 0.895 0.656 
110.0 53.261 1.659 1.212 0.834 0.657 
120.0 23.946 32. 612 4.919 0.657 0.598 
130. ,) 73.134 28. 5 75 10.662 0.536 0.273 
l4C.C 22.337 46.570 3.557 C.635 0.684 
140.C 64.582 5.872 5.010 C.900 0.842 
15C. 0 33.963 77.786 4.193 0.681 o.732 
150. () 27.137 19. 146 6.139 0.663 C.652 
15G.O 114.027 8.142 6.341 0.601 0.559 
160 .G 46.365 51.762 7.407 C.519 0.451 
160.0 73.576 18.900 3.8'93 0.444 0.504 
17(.0 24.222 24.824 1.431 0.332 0.694 
180.C 18.989 27. 501 2.417 C.513 0.549 
190.0 43.346 35.743 4.729 C.586 0 .405 
190.0 38.565 14.200 3.291 0.449 0.597 
20C.0 32.939 32. 933 3.297 0.482 0.414 
210.c 72.940 20.992 3.375 0.741 0.635 
220 .o 42.940 17.480 3.775 0.441 0.699 
230.0 86. 3 53 35.153 6.266 0.596 G.481 
240.0 20.048 19.474 2.459 0.678 0.566 
24C .O 36.571 3.23C 5.126 C. 580 0.279 
2 5C. O 31.704 23.39C 3.626 C.558 0.121 
26C.C 26.632 27. 133 5.279 0.499 0.499 
27C.O 26.406 24.751 3.640 C.630 C.619 
2BO.O 51.955 44.353 7.355 0.616 C.431 
29C.O 38.462 29.308 s.010 C.710 0.591 
300.0 37.378 5.671 6.301 0.661 0.517 
31(). 0 21.207 68.745 3. 834 0.663 0.652 
310.C 21. 075 ll. 608 6.364 0.587 0.600 
310.0 43. 408 0.977 2.190 0. 264 C.563 
31C.O 26.842 4.642 4.791 C.637 0.613 
32C .O 74.8C3 92.029 4.693 C.604 0.595 
• • 1 
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SECTION \~.D.R. OIS.D.R. v.o.R. V.R. D.R. 
330..0 53.260 53.433 6.100 0.416 0.394 
34G.O 42.522 47.743 5.45C C.416 0.441 
34G.O 31.368 13. C95 5.389 C.541 0.708 
34C. 0 128.310 2.777 9. 5 74 0.801 0.594 
35C .O 57.545 2C. 793 5.318 0.517 0.501 
36C .O 38.7CO 66.648 4.515 0.717 0.624 
360. 0 53.828 4.623 4.670 C.646 0.452 
370.0 22. 7 50 32.936 1.971 0.396 0.640 
37C.O 27.418 6.638 4.735 o. 605 0.552 
37C.O 38.750 0.912 3.679 3.679 0.272 
37C.O 37.273 2.327 5.160 0.999 1.000 
3 8C. 0 50.272 60.167 5.870 0.622 0.507 
38C .O 126.301 10.909 10.790 0.710 0 .407 
380.0 31.667 1. 050 9.211 0.973 1.0,Jo 
39C .C 2C. 731 42.228 3.552 0.131 0.512 
4GC .o 56.833 11. 535 4.708 .:).719 0.517 
410.0 36.045 43.113 4.905 0.649 0.574 
42G.O 25.541 42.868 3.199 0.520 0.447 
43C. 0 67.653 17.987 5.765 0.513 0.438 
44(,. 0 41.389 2C.301 4.052 0.538 0.669 
440.0 67.701 3.263 2.789 0.646 0. 5)6 
45C .O 15.083 47.092 2.706 C.678 0.736 
460. 0 16.C27 E. 701 5.801 0.659 ().589 
4 7G. 0 21.266 9.454 2.375 0.474 0.595 
48C.O 63.896 16.968 4.513 C.556 0.578 
48C .o 32.000 C.440 22.000 0.968 0.833 
490.C 6.20C 6.C50 0.976 0.646 0.943 
500.0 37.53S 13.994 6.074 0.730 0.652 
scc.o 66. 931 3.878 6.539 0.687 0.448 
5CC.O 46.284 7.590 3.658 C.640 0.623 
51C.O 41.080 16.840 4.725 C.580 0.627 
52C.C 91.046 26.803 5.329 C.557 0.452 
53(.0 29.477 l6.7C:C 4.300 C.497 0.637 
530. a 41.736 3.575 7.051 0.924 0.551 
53C .C 35.604 l.CC9 11.086 C.987 1.011 
540.0 120.034 56.518 7.796 C.546 C.341 
55C. 0 17.473 8.455 3.843 G.831 0.486 
56C.O 18.168 27.469 2.189 C.550 0.634 
570.0 7().801 19.499 4.122 C:.807 0.438 
58G. 0 38.506 30.657 4.851 0.549 0.653 
59C.O 38.338 9.458 4.379 C.565 Q.456 
600.0 43.340 6.144 4.;267 0.748 0.675 
6 lC-. 0 40.500 9.900 4.091 0.485 0.556 
62t.o 18.443 lC.916 5.985 C.801 0 .642 
62C.G 42.496 2.967 4.488 C.985 0.567 
62(. O 280.834 9.070 9.827 C.992 0.521 
62(.0 31.135 o.C89 3.657 0.671 Q.578 
63C.O 56.738 18.703 8.932 C.566 0.620 
63C.O 30.631 10.144 4.105 0.738 0.568 





SECTION W.D.Q. DIS.D.R. v.o.R. V • r:J.. • D.R. 
630.0 25.00C 1.125 7.031 C. 99() 1.0:J;:) 
630.0 87.570 8.357 6.638 C,.538 (). 46 1 
64C.O 20.160 73.796 3.757 C·.624 0.667 
64C.C 46.877 8.511 4. 3 29 0.733 0.621 
640.0 57.521 21.490 10.033 C.541 Q.386 
65C.O 39.t:;28 72.109 4.644 C.744 0.945 
650.C 50.450 2.990 5.172 C. 975 0.669 
660.0 21.823 23. 759 2.571 C.5C5 0.60 3 
670.0 27.698 21.153 3.215 0. 544 0.594 
680.0 41.114 78.037 4. 820 0. 569 0.494 
690.0 49.716 31.652 5.445 0.584 0.184 
700.0 22.816 65. 684 4.195 C.685 0.652 
700.0 19.680 7.161 5.870 C.742 0.638 
70C.O 40.000 2.500 5.165 1.ccc 1.000 
1CC.O 26.875 3.225 4.688 1.000 1.001) 
71C.O 36.127 86.763 5.015 0.615 0.692 
710.0 156.481 1.974 7.311 0.535 0.297 
71C.O 31.546 18.830 5.940 0.753 0.634 
110.0 10.cco 1.135 2.837 0.999 1.000 
720.0 36.Bi:2 50. 954 1.843 C.384 0.884 
720.0 19.954 7.516 2.893 0.661 0.582 
120.0 20.coo C.450 14.063 C.990 1.000 
73C.O 19.630 12. 897 3.964 C.680 0.717 
730.0 30.581 12.398 3.791 C.742 0.654 
74C.O 26.370 58.180 4. 035 0.656 0.596 
74C. ;J 26.631 6.924 5.675 0.838 0.595 
74C. 0 37 • .356 3.444 7.653 (:.999 0.998 
750.0 48.600 14. 9C4 3.974 0.665 0. 61)4 
760.0 37. 882 20.999 4.430 f).627 0.600 
760.C 37.290 3.230 2.851 .J.544 i').591 
760.0 17.500 0.617 2.447 0.999 1.01)0 
76C.O 33.333 o. 583 4.861 0.992 1.C':J 
, 
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SECTION PER.WIDTl-l PER. DE P-TH PER.AREA PER.DIS. 
lC.O 100.0()0 100.oco lCC.000 100.000 
20.c 65.517 13C.206 85.307 94.439 
2c.o 34.483 42.609 14.693 5.560 
3C .O 100.coo 100.coo lCO.OOCl 100.000 
40.0 4 7. 32 5 128.207 60.674 35.386 
4C.O 52.675 74.657 39.326 64.614 
5C.C 81.193 111.819 90.789 96.803 
5C. 0 18. 80 7 48. 978 9. 211 3.197 
1:0.c t5.644 139.838 91.796 97.'950 
6G.C 34.356 23.881 e. 204 2.050 
7C.O 31.127 127.372 39.648 44.364 
70.0 18.627 223.247 41.585 49.033 
7( .o 3 6. 02 9 38.840 13.994 5. 596 
7C.O 14.216 33.577 4.773 1.ooa 
80.C 100.000 l 00.000 lC0.000 100.000 
9C.C 1co.ooo 100.ooc 100.000 100.000 
lGC.O 100.000 100.000 100.oco 100.000 
llC.O 58.951 142.190 83.822 92.955 
110. 0 30. 24 7 49.983 15.118 6.891 
110.c lC.802 9.811 1.060 0.154 
l 2(J. 0 lCC.000 100.000 100.000 100.oco 
13C.O 100.000 100.000 100.0cc 100.coo 
l 4C. C 66.279 138.480 91.783 97.830 
140.C 33.721 24.368 8.217 2.111 
150. 0 54.095 149.399 BC. 817 88.657 
150.C 19.828 68.534 13.589 10.010 
15C. 0 26.078 21.452 5.594 1.332 
160.0 48.780 120.961 59.C,05 80.541 
l6C. C 51.2l<i 80.C37 40.995 19.459 
1 7C .o 100.000 100. 000 100.000 100.000 
l 8C. 0 lC0.000 100.000 lCO.GC:O 100.coo 
19(.0 58.387 109.026 63.657 75.858 
19G.O 41.613 87.336 36.343 24.142, 
2cc.o 100. 000 100.000 lC0.000 100.(H'1C 
210.0 100.coo 100.oco 100.000 100.oco 
22(.0 lCO.OOC 100. oc,o 100.oco 100.0cc 
23C.O 100.000 100.cco 100.oco lOC.(lQO 
240.0 72.414 127.919 92.631 96.652 
24(.0 2 7. 586 26.714 7.369 3.348 
2 50 .o lCiO.CCO 100.000 100.oc:o 1cc.cco 
26C.O lC0.000 100.000 lOC.000 100.000 
27C.O 1c,c.oco 100.000 1oc.ooo 100.oco 
280.0 100.000 100.ooc lOC.OCC 100.coo 
29C.O lGC.000 100.000 100.000 1co.oco 
30C.O 1 (}0. coo 100.000 100.000 1cc,.ooc 
310.0 55.398 152.893 84.699 93.498 
310.0 1 7. 614 48. 919 8.616 5.051 
310.0 12. 500 16.855 2 .1C7 0.146 
310.0 14. 48 9 31.593 4.577 1. 305 
320.0 100.000 100.000 100.oco 100.000 
, 
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SECT ION PER.WIDTH PER.DEPTH PER.AREA PER.DJS. 
33C. !) l .ooo 100.oco 100.000 lOC.OC'C 
34C.O 56.433 135.217 76.307 85.255 
340.0 25.731 82.264 21.167 14.226 
340.0 17.836 14.163 2. 526 C. 519 
350.0 lC0.000 1co.oco 100.cco 1cc.ooo 
3 6Cl. 0 76.603 122.338 93.714 98. 500 
360.0 23.397 26.865 6. 286 1. 500 
37C.O 59.271 149.878 88.834 93.912 
37C .o 18.845 39.541 7.452 4.993 
370. 0 9.422 13.989 1.318 0. 243 
370.0 12.462 19.235 2.397 G.852 
380.0 63.231 142.508 90.110 96.317 
38C.O 31.476 28.237 8.888 3.460 
38C.O 5.292 18.936 1.002 0.223 
39C.O 100.000 100.000 100.000 lCC.OCO 
40C.O 100.000 lCG.000 100.000 100.(iOO 
41(:.0 100.000 100.000 100.oco lCC.GCO 
42G.O 100.coo 100.000 100.000 100.000 
430.0 lC0.000 100.000 100.0cc lOC.000 
44C.O 61.803 131.172 81.068 94.274 
440.0 38.197 49.564 18.932 5. 726 
450.0 100.000 100.000 100.000 1cr:.ooo 
46G.O lGO.COO lCD.000 lOG.00.J H)C .o~o 
47C .o 100.000 101:-i.ooo 100.oco 1oc.00c 
48{!. 0 95.C92 104.605 99.471 gq.733 
480.0 4.908 10.780 0.529 C.267 
49C.C lCC.000 100.000 1co.0co lOC. !j(Q 
500. 0 36.614 126.562 46.339 63.743 
500.0 24.803 48.086 11.927 6.711 
500.0 38.583 106.167 41.734 29.546 
51C.O 100.000 100.oco 100.000 lvC.CIJO 
52G.C 100.000 100.0vO 100.oco 1oc.oco 
5 3(;>. Ci 62.573 138.490 86.658 93.161 
530.0 26.901 42.051 11.312 6.055 
53C. 0 10.526 19.288 2.030 C.784 
54C.O lC0.000 100.oco 100.000 100.000 
550.C l 0(•. 000 lC0.000 100.ooc 100.cco 
56C.O 100.GCJC 100.coo 1co.ooo lCO. 
570.0 lOC.OCO 100.000 100.000 lCfC.OCO 
58C. C l '.".)0. coo 100.oco 100.000 1 .JOO 
59C.O 100.000 lC0.000 100.000 100.oco 
6CC.O 100.000 100.000 100.oco 1.:,0 .oc.c 
61{.0 ltC..CCO 100.oco 100.0cc 1oc.ccc 
620.0 16.860 213.251 35.955 59.902 
62C.O 15.407 84.570 13.03,:') 6.456 
62(;. 0 46. 80 2 38.875 18.194 9.073 
f:: 20. 0 20.930 156.810 32.821 24.568 
63( .o 27.047 108.828 29. 4 35 41.485 
630.0 21.588 16-0.896 34.734 33.264 
630.0 20. 34 7 78.065 15.884 12.643 
. 
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SECTION PER.WIDTH PER. OE PTH PER.AREA PER.DIS. 
63C.O 4.963 45.319 2.24<"; 1.039 
63C .c, 26.C55 67.925 17.697 11.569 
64( .o 49.015 168.733 82.704 92.519 
640.0 23.645 35.007 8.278 2.214 
64C.O 27.340 32.987 9.019 5. 26 7 
650.0 82.178 117.320 96. 411 99. 29 3 
65C.O 17.822 2C.137 3.589 C. 7C7 
66(:.C 100.coo 100.000 100.000 lCC.000 
67C .O i .coo 100.000 100.000 100.ooc 
680.0 1cc.oco 100.000 100.0CG 100.000 
690.0 100.coo 100.000 100.000 100.000 
7CC .O 58.154 149.167 86.747 95. 483 
700.C 15.('77 44.835 6.760 3.129 
70( .o 13.538 19.808 2.682 0.483 
7GG.O 13.231 28.812 3.812 (). 906 
710.0 57.471 142.394 81.835 9C.534 
71C.O 14.943 8.547 1.277 0 .124 
710.0 22. 988 65.229 14.9<:;5 9. OCH 
710.0 4.598 41.154 1.892 0. 342 
72C.O 79.950 114.215 91.315 94. 179 
720.0 18.045 47.545 a. 580 5.783 
720. 0 2. 005 5.271 0.106 C.038 
73C.O 65.517 129.589 84.903 94.566 
73C.C 34.483 43.781 15 .097 5.434 
740 .o 66.553 134.661 89.621 95.856 
740.0 19.454 38.976 7.582 3. 3(' 2 
74C.O 13. <t93 19.987 2.797 I'.). 842 
750.0 lCC.CCO 100.000 100.000 100. ,ooo 
76C .O 55.833 135.941 75.901 91.7(4 
76(;.0 27.083 66.988 18. 143 6.gs1 
76C.O 8.750 46. l l 7 4.035 i}.914 
760 .o 8.333 23.058 1.922 C.432 
-------------- -- -
APPENDIX H 
HYDROLOGY CROSS SECTION DATA 

















= number of the hydrologic section. 
• number of the sedimentary sampling 
station corresponding to the hydro-
logic station. 
= number of subsections cross section 
contains. 
= width of the cross section, in ft. 
= average depth of the cross section, 
in ft. 
= maximum depth of the cross section, 
in ft. 
= cross-sectional area of cross sec-
tion, in ft2. 
= discharge through the cross section, 
in ft3/sec. 
= velocity of water through cross sec-
tion, in ft/sec. 
= maximum velocity of the water through 
the cross section, in ft/sec. 
= number of sections in each cross sec-
tion. 
= ratio of discharge divided by average 
depth of the cross section in ft2/sec. 
= ratio of average velocity divided by 
depth of the cross section, in ft-1. 
= ratio of average depth divided by 
maximum depth of the cross section. 
= ratio of average velocity divided by 




SECT!OI\J STATION N.s.s. WIDTH DEPTH MAX.D. 
1'' n '\v • .. 0 '""' .. ..., 1. Ci 16.700 C.431 0.760 
2C .O ~ ~ t .... \., 2.c 29.COC· 0.702 1.480 
3C .O 6.C 1.c 11.1cc C.233 0 .450 
40. 0 11.0 2.0 24.3CO C.276 0.410 
5C.C 13. C1 2.c 21.800 0.401 0.780 
6(. 0 13.0 2.c 16.300 0.365 0.890 
70.0 4. () 4.(l 40.800 0.278 0.990 
sc.o 6.0 1.0 10.100 c. 250 0.620 
90.0 14.0 1.c 1 7. 400 C.318 0.660 
l 0(. ;:) 6.C 1.0 12.300 0.192 0.360 
l lC .O 2.c 3.C 32.400 0.670 1. 300 
12e.o 14.C 1.0 12.600 0.526 0.880 
13C.O 7.0 1.0 14.000 C.191 0.700 
l4C.O 2. (' 2.0 25.800 0.553 1.120 
l 5C. 0 1.0 3.0 46.400 0.495 1.010 
160 .. 0 14.C 2.0 36.900 0.321 0.860 
17C.O 15.C 1.0 20.500 0.846 1.220 
180.0 15.C 1.c 14.700 C.774 1.410 
l9G.O 14.0 2.0 31.000 C.383 l.C30 
200.0 15.C 1.0 18.140 C.551 1.330 
2 lC .o lC .<:1 1.0 2l.30C C,.292 0.46!') 
220.0 10.0 1.0 14.100 0.328 0 .4 7,) 
23C:.O 11.0 1.0 22.010 0.255 0 .530 
240.0 13.0 2.0 17.400 0.491 1.110 
25(. 0 11.c 1.0 14.3.JO 0.451 0 .b20 
260.0 12.0 1.0 11.7()0 (),.439 G.880 
27(.0 12.0 1.0 13.4CC o.scn 0.82C 
zac:.o ~ ,.., ';,. ';,: 1.0 17.700 0.341 0.790 
29C.O 8.0 1.c 15.000 c.390 0.660 
300.0 13.C 1. () s.aoc 0.155 C.300 
31C.O 2.c 4.0 35.2CO 0.601 1.411) 
32C.O 1.0 1.0 38 .. 300 0.512 C.86D 
33C.O 12.0 1.0 2l.60C C.406 l .(i 30 
340.C 1. () 3.0 34.200 0.336 l.C30 
35C.O 10.c 1.0 15.CCiC 0.261 0. 5 2•) 
36C. 0 1.c 2.0 31.200 0.505 0.99·'.; 
37(.0 2.c 4.0 32.900 0.572 1.340 
38(.0 5.C 3.0 35.900 0.317 C.890 
3 9C. i:) 3.C 1.0 15.700 0.757 1.480 
4()(. 0 11.c 1.c 11.aco 0.208 0.360 
41C .O 5.C l.C 17.800 0.494 0.860 
42C.O 15.0 1.0 18.500 0.724 1. 62.0 
430.0 c; 1~ - . ·,,. 1.0 14. 550 C:.214 0.490 
440.0 10.c 2.0 23.3CO 0.2t,5 0.520 
45C.O 2. C! 1.0 16.200 1.074 l .460 
46C.O 13.C 1.0 5.200 0.288 0.490 
4 7C.O ·9.0 1.0 9.2CC 0.433 0.740 
48C.O e.c 2.0 16.300 0.232 C .42I) 
49C.O 5.0 1.0 6.2cc I.COO l.C60 
50(.0 6.0 3.C 25.,400 0.196 0.380 
675 
SECT IO\! ST~TION N.s.s. WIDTH DEPTH MAX. D. 
510.0 '1.0 1.c 12.100 0.295 0.470 
52C. 0 5 .1.,: 1.0 21.400 0.235 0 .520 
530.0 i:,; r 
--- . ';;, 3.0 1 7 .100 C.262 0.570 
51.c. {J 9. 0 1.0 29.500 0.246 0. 72'7) 
I': 
.o 5. (' 1.0 6.2QC C.355 C. 730 _,, 
56C.O 3.:) 1.c 15.100 0.831 1.310 
': 70. 0 1 r-, • '.I 1.0 18.300 0.258 C.590 
580. C a.c 1.0 15.600 0.405 0.620 
59C.O 6.0 1.0 9.100 C.237 0.520 
6 .o 6. C, 1.0 7.900 0.182 0.270 
61C.O 6.0 1.0 9.900 C.244 0.440 
62C.O 4.0 4.C 34.400 0.147 0.490 
630.C 4.C 5.0 40.300 0.177 C.500 
640.0 2 .• 0 3.0 4C.600 C.585 1.480 
65C.C 1.c 2.0 30.300 0.532 0.660 
66C.O 11.0 1.0 14.ZOC 0.651 1.080 
67D.O 11.0 1.0 13.500 C.487 0.820 
68C.:O 1.0 1.0 25.800 0.628 1.271) 
690 .o 12.0 1.0 17.COC 0.342 1.860 
70C.O 2.c 4.0 32.500 0.555 1.270 
71C.O 1.0 4.C 43.500 0.486 1.000 
720.0 2.0 3.0 39.900 0.759 0.980 
730.0 2.0 2.0 29.00C D.747 1.350 
740.0 2.c 3.0 29.300 0.549 1.240 
750.C 9.0 1.0 13.500 0.278 0.460 
76C.Cl ,.o 4.0 24.QOC 0.260 0.590 
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SECTION t.REA DIS. VEL. MAX.VEL. NO.SEC. 
10.0 1.200 14.210 1.974 2 .. 87C 35.0 
20.0 2C.350 67.440 3.314 5.730 31.0 
30.0 2.590 2.260 0.873 1. 5 H) 45.0 
4C.C 6. T03 5. 35 8 0.799 2.500 51.0 
50. 0 8.750 14. 265 1.630 3.410 43.C 
60.0 5.948 13.417 2.256 4.200 31.C, 
7C: .C: ll.355 29.576 2.605 4.46( 60.0 
SC .O 2.520 2.635 1.046 1.67C 36.0 
90.0 5.540 13 .130 2.370 4.120 35.0 
100.0 Z.360 1. 705 0.122 1.120 48.0 
110.0 21.102 70.744 3.260 5.730 31.0 
120 .o 6.630 17.160 2.588 3.940 28.0 
13(. 0 2.680 5.470 2.041 3.810 39.J 
14C.C 14.263 36.443 2.555 4.290 37.0 
150.0 22. 9 53 64.842 2.825 4.550 41.0 
l6C.O 11. 843 24.950 2.101 5. 540 52.0 
17C.O 17.350 21.cno 1.211 3.650 42.0 
180.0 11. 380 21.290 1.871 3.650 30.0 
190.0 11. 873 19.675 1.657 3.37C 53.C 
2oc.o 9.990 1 8. 13 7 1.816 3.770 31.0 
ZlC.O 6.220 6.130 0.986 1.330 43.G 
22C. 0 4.630 ;.740 1.240 2.810 30.0 
230.0 5.610 8.960 1.597 2.680 46.0 
24C.O 8.549 12.663 1. 481 2.280 35.0 
25(.0 6.450 10.550 1.636 2.93·:} 30.0 
260.0 5.140 ll.'920 2.319 4.650 34.0 
27C.O 6.8('0 12.560 1. 84 7 2.93C 2q.o 
28C.O 6.030 1s.110 2.506 4.D7C 33.0 
29C.O 5.850 11.430 1.<;54 2.750 31.C 
3DC.O C.900 0.880 0.978 l.480 24.0 
310.0 2.1.169 67.606 3.194 5.320 60.Q 
32( .o 19.610 47.120 2.4C3 3.980 4(). 0 
33C. C 8.760 21.670 2.474 5.940 3 7 .I) 
340. 0 11. 480 2 5.418 2.214 5.940 49.0 
35C .O 3.910 5.420 1.386 2.68C 31.0 
360.G 15.750 41.767 2.653 3.890 53.0 
37(. 0 18.615 30.060 1. 598 4.260 51.0 
380.0 11. 3 75 2 8. 20 7 2.480 4.260 50.0 
39C.O 11. 890 31.980 2.690 3.650 27.0 
4CC.O 2.450 2.395 o. 978 1.360 26.v 
41C.O 8.790 21.290 2. 422 ?.73C 29.0 
42(.0 13.400 31.050 2.317 4.460 32.0 
430.0 3.120 3.857 1.236 2.410 50.0 
44C .O 6.180 7.492 1.212 2. 62C 42.0 
450.0 17.400 50. 580 2.907 4.290 34.0 
460.0 1.500 2.510 1.673 2.540 27.0 
4 7C.O 3.980 4.090 1.028 2.170 36.0 
480.0 3.780 4.127 1.092 1.970 33.0 
49C. C 6.200 6.050 G.976 1.510 26.0 
soc.o 4.972 5.439 1.094 2. Q6,J 54.() 
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SECTIO!\J AREA DIS. VEL. 111 AX.VEL. ND.SEC. 
51C. C 3.564 4.960 1.3 1:)2 2 .400 37 .c 
520. C 5. (}30 6.300 1. 252 2. 2 50 44.0 
5 3C. 0 4.482 6.507 1.452 3. l 4•J 54.0 
54C.C 7. 2 50 13.890 1.916 3. 51() 42.J 
55C .C 2.200 3.000 1.364 1.640 25.0 
56C. O 12.550 22.830 1.819 3.310 32.C 
57C.O 4.730 5.C40 1.066 l. 3 2I) 38.0 
580.0 6.320 12.420 1.965 3.580 32.0 
590.0 2.160 2.245 1.039 1.840 36.C 
60C-.O 1.440 1.120 0.778 1.rJ40 31.D 
blO.O 2.420 2.420 1.000 2.C60 40.0 
620.0 5.073 5.731 1.130 2.350 53.C 
630.0 7.114 8.661 1.211 2.930 60.0 
64C.O 23.751 78.733 3.31.5 5.940 64.0 
65(,. G 16.106 45.288 2.812 3. 89·0 58.D 
66C.a 9.240 15.460 1.673 3.310 30.0 
67C-.o 6. 580 10.310 1.567 2.880 29.0 
68G.O 16. 190 48.97G 3.C25 5.320 49 .c:i 
69C;. 0 5.813 lC. 823 1.862 3.19C 36.0 
70C.O 18.048 56.984 3.157 s.,j70 48.C 
71G.O 21.140 66.318 3.137 5.640 45 .;.l 
720.0 30. 281 46.897 1.549 4.160 60.0 
73C.C 21.661) 74.611 3.445 5.640 31.0 
74C.C 16.C 44.883 2.789 4.55C 42.0 
750.0 3.750 4.140 1.104 1. 660 29.0 
760.0 6.245 8.100 1. 2 1:n 2.500 1GGC30.0 
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SECTION w.o.R. DIS.O.R. V.D.R. V.R. D • R. • 
lC.O 38.735 32.959 4.578 G.688 0.567 
2C .'1) 41.327 96.106 4.723 0.578 0.474 
30.0 47.571 9.636 3.740 ,).578 0.519 
4C .O · 88.093 19.424 2.898 ij. 320 ,).673 
5C. O 54.313 35.540 4.062 G.478 0.515 
6C.O 44.669 36.768 6.182 C.537 0.410 
7C:.O 146.600 106.270 9.359 C.584 0.281 
sc.o 40.480 10.561 4.191 0.626 C .40 2 
9C.O 54.650 41.239 7.444 0.575 0.482 
lCC.O 64.106 8.886 3.765 0.645 0.533 
llC.O 48.372 105.617 4.867 0.569 0.515 
120.0 23.946 32.612 4.919 0.657 0.59B 
130.0 73.134 28.575 10.662 C.536 C. 273 
14C. 0 46.669 65.921 4.622 0.596 0.494 
150. 0 93.799 l 31. 080 5.711 0.621 0.490 
160 .o 114.972 77.738 6.564 0.380 0.373 
170.0 24.222 24.824 1.431 0.332 0.694 
180 .o 18. 989 27.501 2.417 0.513 0.549 
190.C 80.940 51.371 4. 327 0.492 0 .. 372 
200.0 32.939 32.933 3.297 (,.482 0.414 
21c.o 72.940 20.992 3.375 0.741 0.635 
2 2[. 0 42.940 17.480 3.775 ().441 0.699 
230.0 86.353 35 .. 153 6.266 0.596 0.4Bl 
240.0 3 5. 415 25.773 3.015 0.650 0.443 
25C .o 31.704 23.3qo 3.626 0.558 0.127 
26C.O 26.632 27.133 5.279 0.499 0.499 
27(.0 26.406 24.751 3.640 C.630 0.619 
28C.O 51.955 44.353 7.355 C.616 0.431 
290.0 38.462 29.308 5.010 0.11c 0.591 
300.0 37.378 5.671 6.301 0.661 c,.511 
310.D 58.531 112.416 5.310 C.600 0.427 
320.0 74.803 92.029 4.693 C.604 0.595 
33C.O 53.260 53.433 6.100 ('; .416 G.394 
34C'.O HH. 885 75.722 6.596 ').373 0.326 
35C.C 57.545 20.793 5.318 0.517 0. 5,'.) 1 
36C.O 61.806 82. 778 5.256 G.682 0.5l!'J 
3 70. C 57.529 52. 563 2.794 0.373 Q.427 
380.0 113.302 89.022 7. 826 0.582 o.356 
390.0 2C'. 731 42.228 3.552 G.737 o.s12 
40C.O 56.B33 11.535 4.708 C.719 0.577 
410.C 36.045 43.113 4.905 ).649 0.574 
42C.O 25.541 42. 868 3.199 C:. 5 20 0.447 
4 3(. c, 67.853 17.987 5.765 0.513 0.438 
440.1) 87.846 28.247 4. 5 71 0.463 0.510 
45C.O 15.083 47.092 2.706 :}.678 0.736 
460.C 18.027 8.7Cl 5.801 C.659 0.589 
47C:.O 21.266 9.454 2.375 C.474 0.585 
48(.0 70.288 17.796 4.708 0.554 0.552 
4SO.O 6.2CO 6.050 0.976 C.646 0.943 
scc.o 129.75g 27.786 5. 5 88 C.531 Q.515 
679 
SECTION w.o.R. OIS.D.R. v.o.R. V.P. D.R. 
5 lC. C 41.080 16.840 4.725 o.5ac. C.627 
52C .C 91. 6 26.803 5.329 0.557 0.452 
53C.C 65.241 24.826 5.53S C.462 '~ .460 
54C.O l .034 56. 518 7.796 0.546 J.341 
5~C. C 17.473 8.455 3.843 0. 8 31 0.486 
56C.C 18.168 27.469 2.189 0.550 1).634 
57C.C 7(,0 .801 19.4S9 4.122 0. 8C, 7 C.438 
58C. 0 38.506 3G.657 4.851 0.549 0.653 
590.0 38.338 9.458 4.379 0.565 ,0.456 
60C.O 43.34C 6.144 4.267 0.748 C.675 
6 lC .O • 0 9.900 4.091 C.485 C.556 62C.O 233.266 38.862 7.661 0.481 v. 301 
63G.O 228.295 49.064 6.897 0.416 0.353 
64C.O 69. 402 134.586 5.667 0.558 0.395 
650.0 57. 85.2CC 5.290 0.723 0.805 
66C.O 21. 823 23.759 2.571 J.505 0.603 
67C.O 27.698 21.153 3.215 0.544 0.594 
68C .,:, 41.114 78.037 4.820 0.569 c.4q4 
69C. Q 49.716 31.652 5.445 0.584 (';.184 
7(10.0 58.5.24 102. 614 5.686 C.623 0.437 
71C.O a-:;;:.511 136.463 6.455 0.556 0.486 
720.C 52.575 61.794 2.C41 C.372 0. 774 
73C.O 38.827 S9.895 4.612 0.611 0.553 
74C .O 53. 3 5 5 81.732 5.080 0.613 0.443 
75(.() £-8.600 14. 904 3.974 0. 665 0.604 
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